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Preface 

 

The 1st International Online Scientific Conference ICT in Life was held on May 13, 2022 with 

the conference theme Contemporary society meeting ICT challenges and issues. A proven and 

secure platform was used to share research and opinions between scientists from different fields 

whose work highlights the importance of the role of ICT and contributes to shaping modern 

society.  

 

This conference aims to provide answers to some of the important questions about the use of 

ICT, offering experiences and research results of others to increase the quality, but also to 

maximize the impact of its use in various aspects. Through the ICT sphere, highlighting all the 

challenges, the conference participants emphasized and discussed ways to promote and 

developing different skills, achieve learning outcomes, implement and experience the use of 

different learning and teaching environments and systems, especially in light of the changes 

caused by the Covid 19 pandemic and the impact on the physical and social factors, as well as 

the transformation and informatization of some general public systems such as the justice 

system. The authors of the 34 papers published in this conference proceedings, which 

underwent a rigorous peer review process, are from different countries (Albania, Croatia, 

Cyprus, Denmark, Germany, Ireland, Moldova, Serbia, Spain, Turkey, Ukraine), so that an 

international perspective on these topical issues has been achieved. 

 

We would like to thank all the conferees, authors and reviewers for their excellent work in 

making the conference and proceedings as good as possible. We hope that this conference 

proceeding will encourage others to use ICT and improve the use of ICT in the future. 

 

Editors 

Ivana ņurĽeviĺ Babiĺ & Vjekoslav Galzina
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4National University of Ireland Galway, Ireland 
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Abstract 

 

Creativity was identified as one of the four cornerstone skills of future engineers and is said to 

rely on direct connection to others, and on teaching settings allowing for face-to-face phronetic 

experience. Against the background of the pandemic-caused online teaching, the main objective 

of the European project TICON ï Teaching creativity online - is to identify barriers in 

engineering Higher Education for teaching creativity online, and to upskill the teachers in terms 

of digital teaching with appropriate pedagogical approaches. 

The underlying curriculum, was developed following a User-Centred Design approach. In the 

first step, Experience Interviews with 32 Higher Education engineering teachers in Turkey, 

Irleand, Denmark and Germany have been conducted. As a result, barriers and best-practises as 

well as further needs and interests have been identified. 

On this basis, a first draft of the curriculum ï the curriculum prototype - was designed and 

presented to the target group in Focus Groups in each of the four countries. Within each Focus 

Group, participants were introduced to the project and findings of the interviews. A group 

discussion was then held by going through the draft curriculum for three aims: To understand, 

if the curriculum prototype fits into the problem space derived by the Experience Interviews; to 

derive further needs and ideas for the curriculum and to validate the prototype. The final 

curriculum consists of three lessons: 1) Why - Introduction to creativity teaching and its 

relevance for engineering; 2) What - Method and tool skills for online teaching and 3) How - 

Skill development for how to teach. 

 

Keywords: Online Teaching, Creativity, User-Centred Design, Experience Interviews, Focus 

Groups 
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Introduction  

Now the second most common sector in higher education in the EU-27, which is 

engineering, manufacturing and construction, attracted 15.8% of the 17.5 million students in 

tertiary education in 2018 (Eurostat, 2020). Engineering curricula in tertiary education have 

shifted in recent years from teaching purely technical skills to complementing management 

competences and innovation capabilities (Kolmos, Hadgraft, & Holgaard, 2016). These 

changes are a response to trends that require visionary problem-solving skills to improve 

outcomes such as human health, responsible production and greater sustainability (Haase, 2014) 

(Sheppard, Pellegrino, & Olds, 2008) and to promote entrepreneurial activities (Kolmos, 

Hadgraft, & Holgaard, 2016). In addition, emerging technologies such as artificial intelligence, 

machine learning and robotics may pose a threat to job loss through automation. However, 

"occupations that involve the development of novel ideas and artefacts are the least vulnerable 

to computerisation" (Frey & Osborne, 2017). As a result, creativity has recently been identified 

as a critical competence for future engineers, as it cannot be replaced by technology (Brown, 

2018) (Kim, Kim, & Lee, 2017). Therefore, HE engineering teachers are increasingly 

challenged to activate and enhance engineering students' creative abilities. 

The global crisis caused by the COVID -19 pandemic has recently triggered another 

shift in engineering education in higher education institutions (HE): Universities have been 

"forced to move learning online due to nationwide shutdowns" (Giridharan, 2020), leading to a 

move towards hybrid and online learning environments, which is expected to continue (Li & 

Lalani, 2020) (Zancajo, Verger, & Bolea, 2022). As digitalisation becomes a key activity across 

all sectors (Gandhi, Khanna, & Ramaswamy, 2016), the future of engineering education is 

being steered towards distance learning. For example, the European Commission prioritises 

"enhancing digital skills and digital transformation competences" (p. 12) in its "Digital 

Education Action Plan" for 2021-2027 (European Commission, 2020). However, experts 

believe that such a transformation requires further training of teachers in the use of digital 

teaching tools as well as the development and implementation of appropriate curricula (ibid.). 

Although creativity is hailed as an essential skill in engineering (Cropley, 2015) and HE 

engineering teachers know that creativity techniques can help improve their students' innovative 

thinking skills, they believe that it is difficult to apply creativity techniques in the classroom 

(Anderson, et al., 2022). According to our observations since March 2020, this challenge is 

exacerbated in an online environment. 
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Objective 

Despite the fact that the awareness, knowledge, willingness and ability of HE teachers 

to use digital learning materials has increased dramatically since the onset of the COVID -19 

pandemic (Giridharan, 2020), we find that current online engineering curricula at European 

universities are not sufficient to teach and adequately reward creativity. One reason for this 

could be that creativity requires a direct connection with others, which requires a teaching 

environment that allows for a face-to-face phronetic experience (e.g. Nonaka & Toyama, 2007) 

(Kaiser & Fordinal, 2010). This poses a major challenge for teaching creativity online. To make 

matters worse, there is a lack of systematic approaches to help engineering teachers incorporate 

the subject into online teaching environments. In addition, student anxiety and discomfort have 

been found to increase in online environments, preventing participation in creative tasks that 

require the presentation of ideas outside of normal thinking paths (Giridharan, 2020). 

Altogether, this represents a significant barrier for engineering students. 

Moreover, there are few pedagogical studies that address the teaching of creativity 

online in HE institutions, which is both surprising and worrying given the urgent need for 

educational institutions to move to hybrid and online teaching. In order to teach creativity 

online, systematic approaches need to be explored to enable HE engineering educators to 

integrate creativity methods and techniques into online teaching environments (Mbati & 

Minnaar, 2015) (Bashir, Bashir, Rana, Lambert, & Vernallis, 2021).  

To address these shortcomings, the research questions are: 1) How could a curriculum 

for upskilling HE engineering teachers to teach creativity in online classes be designed and 2) 

what elements should this curriculum have to take existing challenges and needs into account 

and can be implemented in an online toolbox? 

The answer on the first research question is presented in the chapter on Design and 

research methodology. The second question is answered in the chapter ñFinal Curriculumò 

How: Design And Research Methodology 

Within the European project TICON (Teaching creativity online) with project partners 

from Turkey, Irleand, Denmark and Germany, we had the opportunity to design a curriculum 

for teaching creativity online using a qualitative (Flick, 2014), iterative and user-centred 

approach (ISO 9421-210, 2019). The User-Centred Design process foresees four activities with 

active engagement of future users: (1) Understand the needs of the user, (2) specify the 

requirements, (3) produce design solutions and (4) evaluate the solutions. These steps are 

repeated to iteratively refine the design solutions until a satisfactory result is obtained.  
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For the first step, we conducted Experience Interviews (Zeiner, Laib, Schippert, & 

Burmester, 2016) with 32 HE engineering educators (eight from each country) from various 

engineering disciplines to gain insights into challenges, best practices as well as upskilling 

needs of teaching online. Experience Interviews are a variant of narrative interviews (Flick, 

2014) in which interviewees are asked to relate both their most positive and most negative 

experiences. The interviews were recorded, transcribed, thematically coded (Guest, MacQueen, 

& Namey, 2012) and analysed over all four countries with Affinity Diagrams (Courage & 

Baxter, 2005).  

Based on the specified findings, we prototyped a draft curriculum as the first design 

solution. For evaluation and to derive further needs and ideas, this curriculum prototype as well 

as the findings of step one was presented to 60 HE engineering educators (15 of each four 

countries) in Focus Groups (Fern, 2001). Focus groups are group discussions that not only make 

it possible to evaluate the previously collected findings, but also to gain deeper insights into 

their meaning from the perspective of the respondents (Grudens-Schuck, Allen, & Larson, 

2004). The focus group sessions were recorded and analysed with a content analysis similar to 

the interviews. On this basis, the curriculum prototype was enhanced and refined during a cross-

case comparison of all findings in a group interpretation session of the project partners. 

Since the specific engineering (Sarsar, et al., 2021) and cultural perspectives (Semmler, 

Uchinokura, & Pietzner, 2018) influence the practices of teaching as well as its 

conceptualisation, we used a purposive, variant sampling strategy (Flick, 2014) to recruit HE 

engineering teachers for the whole process. 

Detailed Design Process 

Experience Interviews 

As stated above, the main goal of conducting Experience Interviews in the first needs 

analysis step of the target group was to identify the specific barriers, challenges and best 

practices related to using creativity methods and techniques in online teaching as well as to gain 

insights into upskilling needs. Therefore, interviewees were asked for the elaboration of positive 

and negative experiences when using creativity methods and techniques in both classroom and 

online teaching. In addition to socio-demographic data and previous experience, they were 

additionally asked what knowledge and skills make them successful at teaching creativity, what 

technical material they use and what and why they would like to learn about online teaching. 

The interviews took place in four different countries with attendance of 32 HE 

engineering teachers (eight from each country) from different engineering disciplines. 14 of 
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them were female and 18 male. Each interview had an average length of 40 minutes. The 

experience with using creativity methods or tools in physical teaching has been between one 

and 30 years with an average of 7.7 years and in online settings between one and 10 years with 

an average of 2.4 years. Figure 1 shows the according Affinity Diagram above.  

Figure 1 

Miro board screenshot affinity diagram of first cycle code 

While 26 of 32 interviewees had a positive experience with creativity methods and 

techniques when teaching in classroom less than 50% had a positive experience in online 

settings. As online positives were mentioned that it is easier to reach and involve more students 

online, that anonymity can enable student participation, and that there are potentially fewer 

negative group effects. The main negative mentions were technical difficulties, challenging 

time management and process moderation or control and that the lack of eye contact and 

interaction is affecting the motivation and outcome of the teaching for both students and 

teachers. Also, no one-to-one translation of creativity techniques from classroom to online is 

possible.  

The interviewees expressed interest to learn more about the following topics: 

¶ Creativity methods and techniques that work well online (best practices), and how to 

blend online and offline environments 

¶ Facilitation skills that relate to the planning and application of the creativity methods 

and techniques in online classes (session design and time planning, process control) 
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¶ Personal soft skills that allow for building trust, enabling engagement and interaction, 

avoiding negative group effects 

¶ Technologies ï programs and applications that can be used when teaching creatively 

online 

Curriculum Prototype  

Taking all the findings of the Experience Interviews together, we designed a first 

prototypical curriculum and according contents with respect to the principles of Universal 

Design for Learning (Burgstahler, 2021). This early version was shaped by several factors, such 

as learnerôs characteristics and needs, learning goals, activities that could support learning, 

effective assessment strategies, and the larger goal of creating an active learning environment 

that has the potential to respond to the complex needs of current higher education engineering 

programs, teachers and students. The initial structure followed the topics, which the educators 

expressed in the Experience Interviews.  

¶ Unit 1 ñIntroduction to creativity teachingò covered the topics ñcreative thinking and 

teaching with creativity techniquesò, ñimportance of creativity in engineering educationò 

and ñspecific challenges of using creativity in online HE Engineering teaching settingsò. 

¶ Unit 2 ñImproving skills for online education in creativityò was on ñcreativity methods 

and tools for teaching in online and hybrid settingsò, ñuse of different tools blending 

online and offline teaching environmentsò.  

¶ Unit 3 ñFacilitation skills for online education in creativityò includes ñteaching session 

designò, ñtime planningò, ñfacilitating individual and groupò, ñassessment and 

evaluationò and ñbest practices and examplesò.  

¶ Unit 4 ñSoft skills for engineering teachersò covered ñengaging students in online and 

facilitating interactionò, ñavoiding negative group effects and building trust among 

groupsò, ñdeveloping empathy in online teachingò and ñdealing with the challenge of 

extra preparation timeò.  

¶ Assessment of participants: The assessment methodology was based on short quizzes at 

the end of each unit for registered users to earn an overall certificate. 

Focus Groups 

The aim of the Focus Groups was to understand to what extent the above curriculum 

prototype fits into the problem space derived from the experiential interviews and how the 

curriculum could be further developed based on the data gathered from the focus group 

interviews and the subsequent analysis and reporting processes. 
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In the focus group sessions, the curriculum prototype was used as stimulus material and 

60 engineering teachers (15 from each of the four countries) were asked to review the 

curriculum in terms of scope, content, methodology and pedagogy. 28 of them were female and 

32 male. Each focus group session lasted between 1-1.5 hours. Overall teaching experience 

ranged from one to 25 years with an average of 9.3 years. 27 of them stated low, 15 medium 

and 18 high knowledge of using creativity techniques in the classroom. 

The engineering teachers provided constructive ideas about the curriculum, such as what 

an ideal toolkit for teaching creativity should contain, whether and how current creativity 

methods could be translated from offline to online, and how detailed the toolkit should be. They 

also described the specifics of ideal conditions that help one feel in control when conducting 

creative processes in class, how the time management aspect of a creativity session should be 

designed, what soft skills engineering teachers need in an online teaching environment, how to 

effectively motivate engineering students, and how to build trust in an online creativity session.  

The engineering teachers also helped to gather further design refinements. According to 

them, the curriculum should be designed to integrate creativity teaching into online engineering 

education by putting more emphasis on the engineering design and implementation cycle 

aspects. For the respondents, the key to innovation is creativity itself, and creative learning 

exercises would help students improve this skill. As an essential component of a student-centred 

online creative session, the curriculum should provide efficient feedback in real time. In 

addition, the curriculum should provide enough room for pedagogical flexibility. More 

specifically, the curriculum and the final version of the online learning environment should be 

dynamic enough to allow users to make necessary changes depending on student needs and 

learning outcomes. The emerging learning environment should also benefit from the active 

knowledge sharing of all users, which would make it active and vibrant and enable its users to 

build a supportive community. Participants emphasised that the effective use of creativity skills 

online requires a significant amount of pedagogical knowledge. In this context, engineering 

teachers believe that they should be supported with relevant pedagogical information so that 

they can make productive decisions about their online creativity sessions. Encouraging 

interactive and group learning, peer learning and ensuring anonymity for students are among 

the specific skills that engineering teachers feel have room for improvement. 
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What: Final Curriculum  

The insights and collected ideas from the focus group helped us to tailor the curriculum 

and its content more precisely to the needs of the HE engineering teachers. The final version of 

the curriculum was reduced to three lessons: 1) Why - Introduction to creativity teaching and 

its relevance for engineering; 2) What ï Method and tool skills for online teaching and 3) How 

- Skill development for how to teach. Table 1 shows the details for the covered topics. 

Table 1 

Final curriculum 

Unit Topics covered 

Unit 1 ï Why 

Introduction to creativity 

teaching 

Understanding creativity 

concept of creativity and creative thinking 

relevant forms of creativity 

importance of creativity for engineering 

stages and phases of the creative process, and their relation to the engineering process 

Understanding teaching creativity online 

the benefits of teaching creativity online (for both students and teachers) 

challenges in teaching creativity online 

Understanding creativity own level of expertise (assessment) 

knowledge 

own skills and experience  

Understanding this course/ program 

the curriculum (progression, structure, frame and focus) 

key terms used in the curriculum (e.g., tool/ method) 

preparation (what to do before staring the course) 

Unit 2 ï What 

Method and tool skills for 

online   education in 

creativity 

Overarching topics 

Effective technology integration and usage of different tools for given and tasks 

Managing the online classroom 

Presentation of creativity methods for teaching online for engineering / HE teachers in this 

learning environment 

Blending online and offline environments for using creativity methods 

Unit 3 ï How 

Skills development 

Preparation of teaching creativity online 

Lesson design and framing 

Preparing technology usage 

Preparing students 

Preparing content 

Group- and teamwork when teaching creativity online 

Setting up teams  

Supporting, facilitating, and monitoring effective group- and teamwork 

Engagement of students 

Avoiding negative group effects 
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Facilitation of online creativity teaching 

Facilitating in different lifecycle phases 

Keeping time 

Providing and receiving feedback 

Engaging and motivating students 

Ensuring and assessing skill attainment 

Tips and tricks for effective teaching 

Best practice and trick stories 

Case examples 

Trust building 

Unit 1 has become more focused on basics such as creativity concepts, definitions and 

showcases of its benefits in the real world. Also, an assessment of the teachers own level of 

expertise has been included. Unit 2 emphasizes now on technology integration and managing 

the online classroom as well as blending online and offline. The initial ideas of a method 

collection now became an extra section of an interactive toolbox which helps to address design 

problems with specific methods. Unit 3 encompasses now all topics regarding skill 

development of engineering teachers with a focus on engaging group- and teamwork and a 

specific tips-and-tricks section from and for teaching experts. Also, the refined assessment 

methodology now has two levels: Level 1 is a self-directed assessment of own expertise level, 

which can be taken after each unit for individual development. Level 2 are digital badges which 

will be given by the system automatically once the teachers finish a task from the self-learning 

template. 

Conclusion And Outlook 

In light of the relevance of creativity in engineering curricula and post-pandemic online 

and hybrid teaching in HE institutions, we have presented a novel curriculum including its 

elements and associated design process for teaching creativity online to HE engineering 

teachers to help overcome existing barriers and challenges and to upskill the teachers on digital 

teaching. The resulting three units educate HE engineering teacher in why creativity is relevant, 

what to teach in terms of methods and tools and how to design and implement engaging 

creativity lessons. Moreover, the curriculum contains an assessment methodology for 

individual development and for gaining a badge, which can be used for having a further career. 

Following a User-Centred Design process by first investigating existing barriers and actual best-

practises with Experience Interviews, prototyping a curriculum and evaluating that prototype 

in focus groups, we were able to gain deep insights on the challenges and needs of engineering 

teachers and to shape and refine the curriculum accordingly. The Focus Groups in particular 
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brought a wealth of relevant ideas for the enhancement, orientation and positioning of the 

curriculum.  

Although the focus of the curriculum design was specifically on the HE engineering 

education on creativity, some parts of the curriculum such as topics on trust building, group 

work, motivation and engaging student may be generalised to other subjects of HE education 

or even to general online teaching. Which parts and how they can be translated to other teaching 

areas and audiences is the subject of future research. 
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Abstract 

Organized field-level-events, such as temporary New Work formats (e.g. hackathons, urban 

labs) can be important mechanisms that play a central role in the transformation of a field as 

they may configure it. Here, cooperation work of an interdisciplinary and creative teams is 

crucial and requires adjusted coordination practices. Through research conducted as part of the 

dissertation initial results show important creative team coordination forms of mutual 

monitoring, back-up behavior, communication, leadership as well as of cooperation work 

during an organized virtual field-level for urban revitalization. Based on a qualitative case 

study, field investigations rely on multiple data sources such as video-observations, group 

discussions and expert interviews. They were conducted within the EU-Interreg-Project 

ñCINEMAò which focuses on urban revitalization. 

Within the framework of the investigations the organized field-level event represents a virtual 

hackathon, where creative teams worked on a solution to a pre-defined problem using digital 

collaborative tools (e.g. Zoom, Miro). The occurrence of the pandemic represents the 

unexpected field-level event throughout the length of the project. Generated results of the 

doctoral thesis are aimed to be scientifically and practically exploited in various areas due to 

the transdisciplinary nature of the project. 

 

Keywords: coordination, cooperation work, creative teams, virtual field-level event, urban 

revitalization 

 

Current State of Research 

Virtual Hackathon as organized field-level-event for urban revitalization 

 Innovation has gradually moved from the work of lone geniuses to collaboration of 

large, multidisciplinary teams, making the efficiency of teams an increasingly important field 
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of study. This trend has led to a growing interest in studying different factors that have an 

impact on team efficiency (Gersick, 1989; Hirokawa, 1985). Within this field, researchers are 

primarily focussing on laboratory experiments (Lim & Klein , 2006; Williams Woolley et al., 

2010) which may not fully capture the complex situations that teams encounter in real life. The 

alternative method, field studies (OôReilly et al., 1998), is difficult  to maintain and often takes 

a long time to produce results. 

 Within the framework of the dissertation a new methodological approach has been 

applied to bridge the gap between the laboratory and the field setting. By combining digital 

collaborative tools (Zoom, Miro) with an innovative setting, a virtual hackathon, a new 

environment for studying team performance has been created.  

 As an innovative format of New Work practices, hackathons have the potential to bridge 

the divergence between laboratory and practice by combining short work periods with the 

characteristics of real work environments of creative teams. Hackathons are dynamic events 

usually organised by companies, universities and online communities. They invite participants 

with different demographic characteristics and professional backgrounds to work together to 

develop concrete solutions to pre-defined problems in a timeframe of usually 24-48 hours. They 

tend to be public, but some remain private and allow only selected participants to join the event. 

 As organized field event they can sometimes serve as a measure to promote urban 

revitalization (Richards & Palmers, 2010). Organized and non-organized events may play a 

decisive role in the transformation and development (Lampel & Meyer, 2008) as well as 

configuration (Glynn, 2008; Lange et al., 2014) of a field. This impact can be perceived to be 

constructive by being capable of triggering innovation (Bower & Christensen, 1995), learning 

(Lampel et al., 2009) and institutional change (Hoffman, 1999). 

 

Urban Revitalization projects with Creative Industries 

 On part of the dissertation, research was conducted during an organized field-level event 

with creative teams, a virtual hackathon, whose implementation served to generate ideas for a 

local urban revitalization project. In recent decades, academic interest in exploring the 

interaction and transformation of vacant, underused or underdeveloped spaces in urban 

environments has increased through projects in collaboration with the Creative Industries (CI) 

(Florida, 2002).  

 The exchange with representatives from the CI such freelancers, entrepreneurs or 

startups is increasingly sought by economy, society and politics (Lange et al., 2016; Pepler et 

al., 2018), because they are globally seen as an important and decisive economic factor, both in 
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urban (Domenech et al., 2014; Engstler et al., 2015) and rural (Engstler & Pepler, 2019; Heinzel 

& Engstler, 2021) regions.  

 As chosen field of investigation, the virtual hackathon had three interdisciplinary teams 

with a high proportion of participants from the CI working intensively together. In order to 

better understand which factors are particularly important to enable creative teams establishing 

a solution for a concrete problem, various predefined factors were observed during the 

innovative work process. Burke's Model of " Adaptive Team Performance" in particular was 

fundamental for studying the coordination practices of teams, as were studies on creative group 

coordination by Georgiades (Georgiades, 2015; Heinzel et al. 2021;). Extended observations of 

the cooperation work practices were based on findings of studies by Engstler (Engstler et al., 

2015; Engstler & Heinzel, 2019; Pepler et al., 2018). 

 

Coordination and Cooperation Practices in Creative Groups 

 According to Burke et al. (2006), established coordination structures can be observed 

and manifested especially in the third phase of the team adaptation process, the plan execution. 

This phase represents the actual performance phase (Rosen et al., 2011), where team members 

actively engage in a number of activities for the successful execution of the plan formulated in 

the second phase. 

 During these coordination processes all team members are involved in the organization 

of sequencing and timing of their actions (Marks et al., 2001). Regarding the interdependence 

of teams, continuous coordination of their actions is necessary in each team environment. 

Moreover, in a dynamic environment, teams must not only coordinate but also be able to adapt. 

The success of adaptive plan execution is related to the extent that teams and their constituent 

members display the following processes: coordination as mutual performance monitoring, 

communication, backup behavior, leadership (Burke et al., 2006). 

Table 1 

Important theses on coordination according to Burke (Burke et al., 2006) 

Mutual 

monitoring 

- contributes to a teamôs ability to adaptively execute a plan in several ways (McIntyre & Salas, 1995) 

- facilitates an awareness of timing and pacing of team member action, which is needed for effective 

adaptive coordination (Kozlowski, 1998) 

Communication - provided feedback as verbal suggestions can assist in getting performance back on track (Dickinson & 

McIntyre, 1997), teams with a higher speech rate work more effective under time pressure (Gervits, 

2016) 

- feedback influences creative projects over time (Harrison & Rouse, 2014) through its interactive 

nature 
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- feedback providers can co-construct a problem space (Cannon-Bowers et al., 1995) that provides 

openings for changing solutions 

Backup 

behavior 

- critical to both, the social and task performance of teams (Dickinson & McIntyre, 1997; McIntyre & 

Salas, 1995) 

- helping other team members perform their role especially when it is apparent that they will fail to 

reach those goals (Porter, 2003) 

- applied through temporarily take over of a memberËs responsibilities  until the problem is resolved 

(Cannon-Bowers et al.,1995) 

Leadership - they can play a key role in facilitating a teamôs propensity to adapt by choosing how and when to 

intervene to promote review and revision of procedures (Gersick & Hackman, 1990; Hackman & 

Wageman, 2005) 

- extreme action teams can achieve rapid coordination and reliable performance by more dynamic 

delegation of leadership (Lim & Klein, 2006) or shared leadership (Brown & Giolia, 2002; Klenke, 

1997) 

 

 In order to create an adaptive coordinated action related to the respective task, team and 

situational characteristics, the way the team member processes are interacting is crucial (Burke 

et al., 2006). When focusing for example on coordination to promote innovative and creative 

ideas within teams the adaptation of creative group coordination processes is essential 

(Georgiades, 2015). The dynamic nature of coordination becomes even more evident in creative 

group coordination because creativity seems to require a sense of independence from rules, 

restrictions, and even close relationships (Perry-Smith & Shalley, 2003) as creative work seems 

to happen outside the ordinary system of thought and action (Becker, 1995).  

 

Cooperation work in organizations 

 Collaboration describes the work of two or more people on a joint project that has been 

designed to achieve a common goal (Leimeister, 2014). To achieve this goal, communication, 

coordination and cooperation of all participants are necessary. Collaboration thus encompasses 

more than mere cooperation.  

 Professional cooperation work is based on stable cooperation characterized by trust, 

which is supported by appropriate information and communication technologies (Engstler et 

al., 2015). In principle, the same language area and bridgeable geographical distances between 

cooperation partners simplify and favor regular personal exchange. 

 

Research Gap, Question and Objective 

 In the context of the dissertation, it is assumed that not only team coordination practices 

of creative teams have a proven effect on the success on adaptive plan execution (Burke et al., 
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2006), but also the design of cooperation work as crucial influencing factor. Although existing 

research on coordination and cooperation work in field-level events (Lange et al., 2014; M¿ller-

Seitz & Sch¿Çler, 2013; Glynn, 2008; Lampel & Meyer, 2008) is very extensive, there is still 

little knowledge on how modern organizations can best organize their coordination and 

cooperation practices in organized, dynamic field-level events, especially on a virtual level. 

 The described research gap gives rise to the following leading research question: 

How do creative teams coordinate and cooperate during an organized field-level event for 

urban revitalization in current times of crisis? 

 The related research objective is the identification of important creative group 

coordination and cooperation work practices during the virtual hackathon (organized) in current 

times of crisis (unexpected). Furthermore, the aim is to test the third phase of Burke's model of 

"Adaptive Team Performance" (Burke et al., 2006) in the context of an innovative format and 

to extend this model/ phase paying attention to the influencing factor of "cooperation work". 

 

2. Research Design 

Qualitative Case Study Research 

 In order to reach the described research objective a qualitative case study research 

design (Eisenhardt, 1989) has been applied. For a structured analysis of collected data, 

categories of analysis were determined in advance in order to then search for within-group 

similarities in connection with intergroup differences during the evaluation. The field 

investigations of the dissertation rely on the following multiple data sources (Yin, 2003; Patton, 

1990): (a) participatory and covered video-observations (creative team situation), (b) open 

group discussion (participants), (c) partly-guided/ partly-narrative expert interviews 

(stakeholders), (d) informal/ formal shorter meetings, (e) archive documents (weekly schedules, 

meetings minutes, team/ management concepts, Miro-Boards, OneDrive documents, emails). 

The qualitative research process was divided in four successive phases that build on each other. 

For data evaluation, the qualitative content analysis (Mayring, 2015) was applied. 

PhD Case 

 All investigations have been conducted during the ñVirtual Hackathon Herrenbergò a 

measure to create innovative solutions for urban revitalization within the regional pilot project 

of the EU- Project ñCINEMAò (Interreg, 2021). The virtual hackathon was a series of events 

that took place in February 2021 mainly via Zoom consisting of a pre-coaching, two defined 

hack'days and the award ceremony witch group pitches. All together one moderator, one 
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technical assistant, three coaches and three creative teams with summarized 17 interdisciplinary 

participants took the chance to work collaboratively on a creative floor space concept for empty 

spaces. The participants were local creatives and inhabitants of Herrenberg as well as students 

and startups from Stuttgart Media University. It was a privately organized hackathon. 

 

3. Preliminary Results 

 The preliminary results refer to data from two sources for first evaluations: 

(a) Participatory & covered video-observations (team A, B, C) on two hack'days [928 min] 

(b) Group discussion (team A+B+C, three coaches, moderator) on the first hack'day [40 min] 

 Also, a coding guide (Mayring, 2015) was prepared according to the guidelines for 

qualitative content analysis. The analysis was carried out with MaxQDA software. With the 

help of the coding guide and established deductive codes (communication, backup behaviour, 

mutual monitoring, leadership, cooperation work), it was possible to evaluate all text passages. 

For the category "cooperation work", codes were also identified inductively and were applied 

in the further evaluation (see Table 2). 
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Table 2 Overview of all collected text passages for the categories based on BurkeËs Model (Burke et al., 2006) 

Categories MaxQDA Codes TEAM A TEAM A TEAM B TEAM B TEAM C TEAM C 

  deductive codes DAY 1 DAY 2 DAY 1 DAY 2 DAY 1 DAY 2 

Mutual Performance 

Monitoring 

observe/ coordinate team members work 6 16 10 6 9 5 

contributes to plan execution 7 13 9 12 5 11 

supports team situation awareness 6 10 7 10 5 10 

subtotal 19 39 26 28 19 26 

Backup Behaviour 

response to workload distribution problem 1 6 5 7 3 6 

supports adaptive coordination processes 2 5 0 1 0 0 

supports plan execution 4 6 1 4 2 4 

subtotal 7 17 6 12 5 10 

Communication 

supports mediation of shared knowledge 13 7 6 4 5 5 

supports effective monitoring behaviour 6 10 7 12 5 10 

subtotal 19 17 13 16 10 15 

Leadership 

supports teamËs prospensity to adapt 4 6 6 5 5 5 

guiding/ coaching team members 10 14 5 6 7 9 

shared leadership to adapt to changes 5 4 4 4 5 6 

subtotal 19 24 15 15 17 20 

 
SUM (4 categories) 64 97 60 71 51 71 

 
inductive codes DAY 1 DAY 2 DAY 1 DAY 2 DAY 1 DAY 2 

Cooperation Work 

cooperation through communication 8 6 6 8 7 9 

supports reaching a common goal 5 4 9 5 5 5 

(in)direct cooperation 1 4 1 2 0 3 

(im)material artefacts are created 2 20 4 11 5 10 

 
subtotal 16 34 20 26 17 27 

 
SUM (total) 80 131 80 97 68 98 
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Discussion of results 

 The observations during the virtual hackathon confirm the rich setting for studying 

coordination and cooperation work practices in creative teams, with opportunities to measure 

the effect on team efficacy. During the hackathon, the three teams temporary broke into smaller 

working units and each unit focused on a different aspect of the problem. Continuous 

coordination and cooperation practices were essential to reducing uncertainties about othersô 

work progress, establishing shared understanding of the tasks, eliminating redundant work, and 

ensuring that all of the pieces for the development of the solution fit together at the end. 

 Through the observation of creative team coordination practices according to the four 

pre-defined codes based on BurkeËs model (Burke et al., 2006) the following theses could so 

far also be confirmed or not confirmed in the setting of the virtual hackathon. 

Table 4 

Important (not) confirmed theses on coordination according to Burke (Burke et al., 2006) 

Mutual 

monitoring 

- contributes to a teamôs ability to adaptively execute a plan in several ways (McIntyre & 

Salas, 1995) CONFIRMED  

- facilitates an awareness of timing and pacing of team member action, which is needed for 

effective adaptive coordination (Kozlowski, 1998) CONFIRMED  

Communication - provided feedback as verbal suggestions can assist in getting performance back on track 

(Dickinson & McIntyre, 1997), teams with a higher speech rate work more effective under 

time pressure (Gervits, 2016) CONFIRMED  

- feedback influences creative projects over time (Harrison & Rouse, 2014) through its 

interactive nature CONFIRMED  

- feedback providers can co-construct a problem space (Cannon-Bowers et al., 1995) that 

provides openings for changing solutions CONFIRMED  

Backup 

behavior 

- critical to both, the social and task performance of teams (Dickinson & McIntyre, 1997; 

McIntyre & Salas, 1995) NOT CONFIRMED ( due to limited in-depth observation in virtual 

setting) 

- helping other team members perform their role especially when it is apparent that they will 

fail to reach those goals (Porter, 2003) NOT CONFIRMED  

- applied through temporarily take over of a memberËs responsibilities  until the problem is 

resolved (Cannon-Bowers et al.,1995) NOT CONFIRMED  

Leadership - they can play a key role in facilitating a teamôs propensity to adapt by choosing how and 

when to intervene to promote review and revision of procedures (Gersick & Hackman, 1990; 

Hackman & Wageman, 2005) CONFIRMED  

- extreme action teams can achieve rapid coordination and reliable performance by more 

dynamic delegation of leadership (Lim & Klein , 2006) or shared leadership (Brown & Giolia, 

2002; Klenke, 1997) CONFIRMED  
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 First hypotheses (Iteration 1: literature & data) focussing on interdependences of 

cooperation and coordination practices according to BurkeËs Model (Burke et al., 2006) that 

could so far be developed through observations during the virtual hackathon: 

(1) Cooperation & communication: The alignment of interests of team members is reached 

through cooperation work and communication in virtual field-level events. 

(2) Cooperation & leadership: In dynamic and time-limited virtual field-level events, shared 

leadership is expressed through cooperative leadership. 

(3) Cooperation & mutual monitoring: Virtual field-level events require more mutual 

monitoring activities for the successful cooperation especially in dynamic work settings. 

(4) Cooperation & backup behaviour: Through the use of virtual tools, the backup behaviour of 

individual team members can be demonstrated as a success factor for successful cooperation. 

 

Conclusion & Outlook 

 In this thesis, we evaluated the application of a qualitative methodology that combines 

digital tools and the Hackathon setting to create a new environment for studying creative team 

performance. This combination reduces the time and burden involved in such studies and offers 

new opportunities for examining coordination and cooperation practices of creative teams. 

Observations from our Hackathon studies found them to be potential settings for 

learning how creative team members interact with each other in order to achieve a shared goal. 

Relying on BurkeËs Model (Burke et al., 2006) different influencing factors of coordination 

supported the analysis of team behavior and showed how it changes and evolves throughout the 

event. 

 The following sections list some first suggestions for future research in the field based 

on time constraints and the limited scope of this study: 

¶ The adjusted version of BurkeËs model (Burke et al., 2006), also including some 

cooperation work interrelations, could be tested in face-to-face meeting to test the 

validity of the model also in settings of real encounters and cooperation. 

¶ Hackathons themselves can be studied as a new setting for innovative creative team 

work. This New Work format is believed to have increased potential for generating 

creative solutions through appropriate coordination and cooperation practices. 
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Abstract 

With ongoing disruption through modern work concepts supported by platform 

infrastructures, new forms of collaborations are established, especially with the use of digital 

tools. Not only coworking spaces but also enterprises establish and integrate highly flexible 

multipurpose working environments, so people can not only work where they want, but also 

across corporate boundaries.  

However existing collaboration tools are relatively new to the market, thus scientifically 

unexplored. This study explored whether digital tools could establish new collaboration 

opportunities, support existing workflows and exploring measures to increase cooperation. For 

this purpose, the method of experience interviews was realized with six members of different 

coworking spaces. The results indicate the active use of digital tools to increase the efficiency 

of collaboration such as Microsoft Teams, Google's G-Suite, Slack or LinkedIn. In addition to 

telephony and email, instant messengers, channels and comment functions for shared data are 

important means of communication. As there is a high information load, users tend to need 

digital tools to organize their workflow in order the collaborate properly.  

Nevertheless, face-to-face communication is still an essential part of collaboration. 

Especially when it comes to information and knowledge exchange, the participants of this study 

rely on spontaneous encounters with their cooperation partners whenever possible. The paper 

concludes with recommendations for the use of digital tools and gives an outlook on performant 

possibilities, for example to create synergy effects between personal and virtual cooperation. 

 

Keywords: collaboration, communication, coworking, community, digital, tools 

 

Introduction  

Cooperation is one of the essential values of coworking spaces (Werther, 2021), 

therefore another publication defines coworking spaces as ñopen-source, community-based 

bussinessmodellò (Sch¿rmann, 2013). To cooperate properly, coworking spaces employ 

community-managers, organise events and dedicate huge parts as collaboration spaces. But 
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especially with the upcoming of the pandemic Information- and Communication Technology 

(ICT) became way more relevant for members, while they were forced to stay at home. ICT 

was built to organise, use and communicate information more efficient. Coworking spaces and 

their aim to support cooperation seem to constitute an insightful field of application for ICT.  

For independent workers cooperation is an essential routine: With cooperation self-

employed persons can not only handle highly complex projects, but also deliver better quality 

results. According to Trendbarometer 2014 successful cooperation is mostly characterized by 

the following features: complementary competencies (87%), gain of know-how (61%) and 

addition of personnel capacity (37%) (Engstler et al., 2014). In contrast previous research by 

Spinuzzi (2012) suggests that not every co-worker defines coworking as an environment to 

collaborate. The researcher divides the configuration of coworking spaces into two groups: The 

Good-Neighbours (foreground professionalism to support parallel work and to impress clients) 

and the Good Partners (backstage professionalism to solve common problems and to do 

collaborative work) (Spinuzzi, 2012).  

In addition, research has provided evidence that there is always a mix between 

competition and cooperation in every space (Tsai, 2002; Cu®rel et al., 2019). About 50 percent 

of social interactions between co-workers is informal social interaction, the other half consists 

of exchange of information, instrumental support and collaboration (Gerdenitsch et al., 2016).  

Furthermore, it was reported in literature that virtual coworking has gained in 

importance due to the current pandemic and the following social isolation in the home office. 

Workers tend to perceive the workday as repetitive and lonely (Heinzel & Engstler, 2021). The 

authors present the key data of virtual coworking in a SWOT analysis: 

Table 1 

Virtual coworking SWOT analysis (Heinzel & Engstler, 2021) 

Internal perspective External perspective 

Strengths 

Flexibility (space/work organization) 

Hybrid ways of working 

Compatibility of family and career 

Opportunities 

Reduction of commuter flows 

Digital competence 

Internationalization 

Weaknesses 

Broadband connection 

Lack of spatial proximity (project initiation) 

Exclusion of non-digital creative industries 

Risks 

Social isolation 

Data protection, information security 

Maintaining the community spirit 

 

 



Original scientific paper 

28 

One of the greatest strengths of virtual coworking is certainly its flexibility. It has even 

a direct and positive impact on the compatibility of family and career. In addition, virtual 

coworking promotes hybrid ways of working. In terms of opportunities, increased use can 

reduce commuter flows and the co-workers can improve their digital skills. Moreover, users 

can also benefit from the increasingly international networks regarding their own business. 

However, there are weaknesses like the reliance on a working internet connection, the lack of 

spatial proximity and the exclusion of several industries (e.g., creative craft). In line with further 

research virtual coworking is connected to various risks: Despite interesting and promising 

virtual community offerings, social isolation and maintaining a community are two of the main 

challenges, which are critically perceived. In addition, new regulations on data protection and 

information security are needed for risk-free collaboration (Heinzel & Engstler, 2021). 

 

Definition of Cooperation 

The term Cooperation stands for an activity of two or more persons, which ensures the 

achievement of a common goal under coordination and participation of the persons. 

Cooperation cannot occur without communication (agreements). The persons involved use 

appropriate technical aids as required to increase efficiency and effectiveness. The goal is the 

creation of a product (Piepenburg, 1991; Leimeister, 2014).  

Different intensity levels can be assigned to cooperation. Starting with a simple 

exchange of information and experience, this is followed by agreements, joint work and even 

communities of goods or the establishment of a new cooperation management (Weerth, 2018). 

Furthermore, we can separate face-to-face cooperation from virtual cooperation. If information- 

and communication technology is used to cooperate, it is called collaboration (Hºfferer & 

Sandriester, 2009).  

In addition, we can separate collaboration tools in four different kinds: same time-same 

place, same time-different place, different time-same place and different time-different place 

tools. The first and third categories can be meeting utensils like beamers or physical Kanban 

boards. Whereas the second and fourth categories are for example video chat or e-mail. Same 

time-different place tools are also termed as synchronous, thus different time-different place 

tools are termed asynchronous (Lim, 2017). 

 

Acceptance and use of Collaboration-Tools 

According to Trendbarometer 2015 one third sees virtual collaboration as important 

supplement to personal meetings and two thirds already use information- & communication 
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tools for ongoing cooperation (Engstler et al., 2015). Document management & archiving 

(49%), project management functions (49%), calendar functions (43%) and social media 

functions (39%) are the most relevant roles of information technology platforms (IT platforms) 

(ibid., 2015). Participants of the study named too high effort (e.g., costs) (57%), lack of user 

acceptance (46%) and poor data protection (43%) as the highest risks of IT platforms (ibid., 

2015).  

Finally, the study showed that an equal level of information for all at all times (66%), 

ad-hoc response to changing information (58%) and time saving through central information 

storage (53%) are the most relevant expectations (ibid., 2015). Nguyen-Duc et al. conducted a 

global-scale cross-sectional survey during spring and summer 2021 with 297 valid responses. 

The researchers found the following variety of digital tools being used: 

Table 2 

Use of Digital collaborative tools (Nguyen-Duc et al., 2022) 

Digital tools Examples In percent 

Video Conferencing Teams, Zoom, Meet 87.27 

Instant Messaging Slack, Viber, WhatsApp 79.8 

Cloud Storage 
Private, One drive, Google drive, 

Dropbox 

57.95 

Calendar Sharing Outlook, Google Calendar 55.12 

Project Management Board Team, Trello, Jira 48.4 

File Sharing and Version Control GitHub, Bitbucket 45.22 

Collaborative tools for socializing Facebook 24.02 

Collaborative tools for specialized tasks 
Adobe Illustrator for UX design, Overleaf 

for text editing 

18.02 

Not applicable  1.76 

 

Research gap 

A closer look at the literature on cooperation, especially in coworking spaces and digital 

tools, however, reveals several gaps and shortcomings. Most studies rely on the importance of 

non-technical cooperation, especially in-person interaction (Engstler et al., 2015; Espinosa et 

al.; 2002; Muthucumaru, 2021). Therefore, more work is necessary to address digital tools and 

their impact on collaboration, particularly during the pandemic (DeFilippis et al., 2020, Yang 

et al., 2022; Zuzul et al., 2021).  

Our research goal is to examine the use of digital tools to collaborate and communicate. 

We want to identify which software functions of established tools are used to collaborate and 

which advantages are achieved with them. Therefore, we defined the following leading research 

question: What features of digital tools support collaboration within a coworking space?  
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Research design 

This study used the qualitative method of experience interviews by Zeiner et al. (2016), 

a variation of the critical incident method by Flanagan (1954). Data collection was performed 

with an interview guideline separated in demographic data, cooperation experiences, 

technology in a cooperative context, finally needs and outlook.  

There were six participants in this sample. All experiences were grouped into 21 

categories, whereof 17 are part of the method and 4 were created specifically in the process of 

analysis. Do people still stick to e-mail, or did they already switch to extensive collaboration 

tools like Microsoft Teams? 

 

Results 

Out of 74 experiences about the half (33 of 74 experiences) are directly cooperation 

related. About one quarter (20 of 74 experiences) is communication related and about sixteen 

percent (12 of 74 experiences) of the experiences were about needs and faulty cooperation. 

Mutual exchange, creating something together and to get in touch with people are the most 

mentioned experience categories.  

The participants used a mix of 23 different tools for communication and collaboration, 

whereof eleven tools were only used by one or two participants. Most co-workers use Microsoft 

Teams, Adobe Reader, Confluence, Jira and Microsoft Office. But only three tools were used 

by all participants (e-mail, LinkedIn and telephony).  

Saving time is the most often named reason to use digital tools for collaboration. The 

use of different time-different location tools like the commenting feature of Microsoft Teams, 

Googles G-suits and its cloud-based document editors are just two examples on how to save 

time while collaborating. One participant mentions a coworking space intern social network 

they only used for announcements by their operator. The co-worker sees the reason for not 

using the service to get to know new people as a lack of content and support by his coworking 

spaces. In the early stage of the pandemic (2020), when the experiences where collected, the 

vast majority still relied on personal encounters like after work events or personal social settings 

like work breaks to meet new people or staying in touch with others.  
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Table 3 

Use of digital tools across coworkers 

Digital tools CW1 CW2 CW3 CW4 CW5 CW6 

Zoom X      

Microsoft Teams X  X  X  

WebX X      

BigBlueButton X      

Slack X X     

Canvas by Instructure X      

Adobe Reader X X  X  X 

Creative Cloud  X  X   

G-Suite  X  X   

Confluence X  X  X X 

GitHub  X     

Jira X  X  X  

Asana      X 

Microsoft Office  X  X X X 

GoToMeeting   X  X  

Dropbox    X   

Apple AirPlay    X   

LinkedIn X X X X X X 

WeWork Network   X    

Facebook    X   

Instagram    X   

E-Mail X X X X X X 

Telephone X X X X X X 

 

Though the results showed that co-workers use social networks like LinkedIn, the 

participants see the tool as a preliminary stage for personal meetings or even as a marketing 

tool for events. The software Slack and its open channels are helping to achieve more interaction 

and transparency throughout projects.  

The overall intensity of cooperation is based mostly on the level of information and 

experience exchange. Only two co-workers cooperated mor intense, like agreements, teamwork 

or even the establishment of long-term joint ventures.  

 

Discussion - New technology follows new forms of collaboration? 

Spinuzzi (2012) stated that independent workers suffered from isolation, whereas a 

coworking space could provide their co-workers a type of community they can trust in. This 

problem was one of the main reasons for Brad Neuberg, firmly known as one of the first ever 

initiators of coworking spaces in 2005.  
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Today, two years after we conducted this study, it can be assumed that people are used 

to ICT in a more intense way than ever before. Recent findings by Yang et al. (2022) are in line 

with previous assumptions. The researchers demonstrated that there was a decrease of 

synchronous communication and an increase of asynchronous communication. Contrary to the 

growing features and increased use of ICT, the study showed a more static and soiled 

collaboration network, less connections between disparate parts and therefore making it harder 

for employees to share new information across their network. The dataset consists of more than 

sixty thousand Microsoft employees, conducted from December 2019 until June 2020 (Yang et 

al., 2022). 

In line with Zuzul et al. (2021), compared to 2019, organisations became more siloed in 

2020, proven by rising modularity. The authors term these changes dynamic silos (Zuzul et al., 

2021). Furthermore, research confirms that asynchronous communication seems to replace 

traditional forms. With dedicated messaging channels, members of collaborative teams can 

submit updates and needs at any time. However asynchronous communication can counteract 

the trust among the team and make co-workers feel isolated (Comella-Dorda et al., 2020).  

Especially with the beginning of the pandemic the demand for collaboration tools like 

Hangouts Meet, Houseparty, Microsoft Teams or Zoom went higher than ever before (Sydow, 

2020). According to a recent study, tools like virtual whiteboards can be helpful for 

collaboration, but this requires reviewing norms and rules of teamwork, for example groups 

need to grasp the collective view, when brainstorming virtually, call out the next presenter by 

name or making up time for personal informal interactions. (Comella-Dorda et al., 2020). 

Informal culture like talks in between peopleôs desks or the office kitchen shall be substituted 

with for example intern messaging applications. Although the feature to archive chats can have 

the opposite effect to create trust and collaboration. The author suggests developing ñreal-time 

flexible spaces for chat, notes, and meetings.ò (Muthucumaru, 2021).  

In order to put updated norms and rules on record, Nguyen et al. asked their participants 

which new coordination and control mechanisms were implemented as parts of their working 

environment. The most frequently mentioned (more than twenty percent) are: Changed and/or 

flexible times for working & meeting (55.1%), daily reports (26.5%), changing the frequency 

of communication via written documents e.g., emails, wikis etc. (22.3%), assigned new roles 

or responsibilities in the team (21.9%) and changing the frequency of retrospective meetings 

(20.1%) (Nguyen-Duc et al., 2022).  

In terms of productivity, a survey with more than 3.500 responses proved that the 

majority had no change or even improved their productivity (62-68%). Besides commute as the 
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most named benefit the participants mentioned schedule flexibility, focus and fewer 

interruptions and distractions while working from home (Ford et al., 2022). According to 

research of DeFilippis et al. (2020) the impact of COVID-19 on employeeôs digital 

communication patterns is clearly visible. Based on data from more than three million users, 

compared to pre pandemic levels, an increased number of meetings per person (+12.9 percent) 

and number of attendees per meeting (+13.5 percent) is found. Although employees spent less 

net time in meetings per day (-11.5 percent), evidenced by a decreased average length of 

meetings (-20.1 percent), there is a broad increase in length of the average workday (48.5 

minutes).  

An appropriate mix of digital tools can help to increase efficiency and to manage 

complex projects. In line with other research and our own, we suggest several collaborative 

technologies, for example Real-time Whiteboards, Informal Knowledge Sharing, Cloud-based 

storage, Information Sharing and Transparency to make collaboration satisfying and successful. 

 

Conclusion 

ICT is enabling huge changes in our work environment. Every project has different 

requirements, thus, it needs different tools for collaboration. As stated above, the all-in-one ICT 

is not programmed yet and maybe never will be. But without ICT, especially while the 

pandemic, working from home or elsewhere outside the office, would not be possible in its 

current mode. Working together on files in large teams, managing projects or simply 

communicate while being at different places are huge advantages of digital tools that are in high 

demand.  

Although the opportunities are great, one must face the need for informal conversations, 

the general feeling of isolation at home, and the overload of too many different 

sources/information overloads. New rules for virtual communication must be developed. It is a 

question of future research to investigate key factors of face-to-face cooperation and how they 

could be transformed into virtual environments. 
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Abstract 

Extracurricular activities are an important part of the school curriculum, the co-construction of 

which should include extracurricular leaders and students, and, if necessary, other stakeholders 

in the local community. Extracurricular activities are led by pedagogically competent teachers, 

they are free and available to all students in order to spend their time organized and in a 

stimulating atmosphere. The co-construction of the curriculum of extracurricular activities 

should be based on students' interests, encourage different student competencies, and influence 

studentsô physical, intellectual, aesthetic, and moral growth. By engaging in extracurricular 

activities, students develop self-esteem and self-discipline, and teachers create a stimulating 

classroom atmosphere in which student activity, independent learning and practical action are 

valued.  

The aim of this paper is literature review and presentation of two extracurricular activities, 

Literary and Robotics, as an example of extracurricular activities in which teachers, students 

and parents are involved, and through which creative learning and teaching is encouraged. 

Analysis of documentation for the preparation of extracurricular activities during the four 

school years in one Croatian primary school in Osijek-Baranja County includes features of 

creative teachers, creative teaching models and creative thinking techniques used in 

extracurricular activities. Literary group and Robotics as extracurricular activities offer 

opportunities, through individual and team work, for critical thinking, practicing problem 

solving, creating new ideas and creativity, and thus strengthening studentsô social competencies 

necessary for the 21st century. 

 

Keywords: creativity, curriculum, extracurricular activities, Literary group, Robotics 

 

Introduction  

Extracurricular activities encourage the individual development of students' creative 

abilities and interests, so through extracurricular activities the student's talents, inclinations and 
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aspirations are revealed, while teachers are given the freedom to create educational work aimed 

at students. If a choice is given to students to select activities according to their interests and if 

the curriculum is open, extracurricular activities become a place for quality leisure time. 

Students and teachers should jointly discover, learn and explore in an atmosphere of freedom 

and creativity, in socializing, respect and trust (Mlinareviĺ & Brust Nemet, 2012). Creative 

extracurricular activities have an effective impact on all its participants, which can be seen 

through the development of democratic relations, a pleasant emotional climate, fearless 

atmosphere in which the evaluation of the teaching process is perceived as a celebration of 

learning (Dubovicki, 2016). For extracurricular activities, it is important that they are based on 

freedom of choice, voluntary involvement, satisfaction or internal motivation to engage in a 

particular activity that enables the student's personal development. If extracurricular activities 

in the school meet the above assumptions, students will decide to spend free time in the 

activities and develop their creativity through them. Trnova (2014) concludes that only a 

creative teacher can educate a creative student, and creativity is one of the most important 

factors for a studentôs lifelong learning and future success, so the most powerful way to develop 

creativity in your students is to be a role model. Children develop creativity not when you tell 

them to, but when you show them (Stenberg & Williams, 1996). Creativity is significant to 

every educational system, and it is interrelated with equality and applying modern education. 

Creativity as the first step of the innovation that defines the progress of education especially 

accelerates the growth of the entire economy within a society (Pllana, 2019, p. 136).  

Extracurricular activities are attended by primary school students in a four-year cycle in 

primary school, and they are included or excluded on their own initiative, depending on the 

level of interest. These activities are conducted after the regular educational process in small 

groups. Creative processes and results that are achieved within the group contribute to its 

recognizability in the school itself, but also at the inter-school, local and wider community level. 

The paper will present the co-construction and realization of two extracurricular activities of 

the students of the primary school Josipovac. Success has been achieved in continuous (four-

year) work in Literary creation and Robotics. 

 

Extracurricular Activities in School Curriculum  

Seeking different types of education and different teaching methods is not new. 

Throughout the history we recognize different attempts to make students center of educational 

process like Dalton plan, Winnetka plan, Montessori, Waldorf and many more. The task of 

contemporary school, as an educational institution, is to influence all segments of studentôs 
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development. Best way to do that, besides instructions, is through extracurricular activities. 

Guided by the individual interests and free choice, through various activities students develop 

personal potentials (Valjan Vukiĺ, 2016).  

Each school has its own curriculum which is unique and depends on the activities, 

projects and school-stakeholders cooperation. School can benefit from meticulously designed 

extracurricular activities in the sense that it can enhance the image of the school, shape the 

culture of work and bring new projects and cooperation with different stakeholders. That is why 

schools can freely create extracurricular activities to propose to students. School curriculum 

contains the title of the extracurricular activity, number of participants, time and place of the 

activity and number of hours. Students are able to choose the activity that best suits their needs. 

Students can, via extracurricular activities, develop creativity, create new ideas, concepts, and 

solve problems. A positive pedagogical culture in extracurricular activities emphasizes the 

importance of the upbringing in relation to education and the function of teachers, which are 

more than just the transfer of knowledge, but transfer of ethical and positive values and beliefs, 

appreciation of students 'interests and abilities, development of independence and 

encouragement of students' creativity as key competence for lifelong learning. In this way, 

students and creative and flexible teachers co-construct the teaching, aim multiple intelligences, 

social competences, talents, creativity and critical thinking. Teachers' competences and 

personality are key factors that can liberate and stimulate students' enthusiasm, encourage 

creativity, and self-perpetuation, while teachers' main roles are serving as an initiator and 

counsellor, whose main goal is to encourage, counsel and guide students. By participating in 

the development of the curriculum of extracurricular activities, students and teachers are 

motivated to work, it encourages the intrinsic motivation, enthusiasm, creativity and self-

realization. Through pedagogical management of extracurricular activities, teachers create a 

democratic atmosphere that implies providing professional support, fostering partnerships, 

promoting creativity and innovation, demonstrating understanding and encouraging students. 

Open and positive school culture makes easier for students to join extracurricular activities and 

to be more successful in tasks which are created in mutual cooperation of students and teachers.  

By his commitment to a certain activity, the student also discovers his strengths, his 

talent, aspirations and inclinations that he would like to strengthen. The very possibility of 

choosing an extracurricular activity is a step towards freedom and expression in accordance 

with the possibilities and preferences in which the student's creativity can be expressed. It can 

be acting, dancing, sports, nature protection, studying customs, collecting data on traditional 

games that were once popular, ecology. Students enjoy all basic human rights and freedoms in 
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extracurricular activities, and their involvement is felt to a great extent. They organize and self-

organize into educational groups, teams and other associations and make important decisions 

about their life and the work of the school (Mlinareviĺ & Brust Nemet, 2012, p. 189). 

 

Creativity in Extracurricular A ctivities 

Creativity is our ability to see the unusual in the ordinary, to "buy ideas cheaply and sell 

expensively", to create new seemingly incompatible relationships, while having autonomy and 

freedom to choose the way, means and our own pace (Tokiĺ, 2017, p. 21). Teacher is the most 

important figure in the quality of extracurricular activities, but the teacher's enthusiasm is not 

sufficient. Pejiĺ Papak and Vidulin-Orbaniĺ (2011) state that the pupils' creative productivity 

in extracurricular activities largely depends on the teacher's professional competences, work 

methods and relationship with the students. The same authors emphasise the pedagogical role 

of a teacher which is manifested in Ăassisting, inciting, coordinating, counselling, teaching and 

directing pupils towards a correct, cultured and rational usage of leisure timeñ (Pejiĺ Papak & 

Vidulin-Orbaniĺ, 2011, p. 8).  

Participating in extracurricular activities has many benefits for the students, such as 

higher level of academic achievement, more positive educational experience (Christison, 2013), 

reduced space for risk factors to affect children and young people in their free time (Valjan 

Vukiĺ, 2016) and higher self-concept (Wilson, 2009). Well managed studentsô extracurricular 

activities, can help students to build their own attitudes and behaviour, enabling them a positive 

development and socially acceptable conduct (Antovska & Kostov, 2016). Teachers and 

students work together on ideas without the pressure of grades creating an environment of 

success and positive culture. It is the transfer of positive values and skills needed in today's 

society that makes extracurricular activities a place of growth and creativity for both students 

and teachers. In Croatian schools there are a number of different extracurricular activities which 

vary from school to school. They usually cover differents fields like: science, sports and 

recreation, national and cultural heritage, literary and drama activities, humanitarian work and 

many more (Nastavni plan i program za osnovnu ġkolu, 2006). 

 

Method 

The aim of the paper is to present the realization of the co-construction of two 

extracurricular activities and the model of creative teaching and learning in the Literary and 

Robotic extracurricular activities of a Croatian elementary school in Osijek-Baranja County.  
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Method used in this research is content analysis of documentation for the preparation of 

extracurricular activities during the four school years from 1st to 4th grade of primary school 

(2015/2016, 2016/2017, 2017/2018, 2018/2019). It includes features of creative teacher, 

creative teaching models and creative thinking techniques used in extracurricular activities. 

 

Literary E xtracurricular  Activity  

The research results (Kuhar & Sabljiĺ, 2016) show that extracurricular activities were 

very popular in primary and secondary schools in Osijek, Croatia, especially literary, poetry 

recitation, drama and journalist clubs. More importantly, it was shown that they do foster 

student creativity which was confirmed by the concrete examples in practice, i.e. students' 

creative results. Literary creativity is an extracurricular activity that has existed in the Josipovac 

Elementary School for many years, and the purpose and goal of the activity have been changed, 

modernized and adapted to the creative desires, preferences and potentials of students. The 

involvement of students in numerous projects, participation and rewards in numerous 

competitions are an indicator of the creativity that students achieve by continuously attending 

this extracurricular activity. Objectives, learning outcomes and implemented activities are 

shown in Table 1. 

 

Table 1 Literary extracurricular activity -aims, learning outcomes and activities 

Aims:  

 Encourage creativity in students; 

 Develop student's written and oral expression; 

 Discover the skills of literary expression; 

 Nurture a culture of speech and writing; 

 Use information technology in order to participate in literary competitions; 

 Encourage students to publish papers; 

 Nurture the Croatian language in the written word; 

 Adopt new words and expressions - develop students' active vocabulary; 

 Learn to connect sentences harmoniously and compose larger logical units; 

 To become aware of the importance of knowing and respecting orthography; 

 Nurture a culture of speaking and writing; 

 Awareness of the lexicon of the Croatian language; 

 Be aware of the basic determinants of the text, stylistic exercises, composition exercises;  

 Develop a critical attitude towards one's own work - notice shortcomings, correct mistakes; 

 Present your literary work to teachers and students of the school and participate in competitions. 

Activities: 



Professional paper 

41 

 Word games; 

 Creating a story according to the stimulus (a series of pictures, a song, a story, an event); 

 Listening and communicating with each other in the mother tongue and language of the project 

participants (usually English); 

 Research and search; 

 Reading and writing; 

 Establish active engagement in reading and encourage questioning; 

 Creative material making workshops; 

 Expressing using some of the web tools: tagul; vimeo*. 

Learning outcomes: 

 Talking and speaking according to the communication situation; 

 Listen to different texts, extract important data and retell the content of the listened text; 

 Read the text and retell the content of the text using notes; 

 Write texts according to a simple structure; 

 Form a text applying knowledge of nouns, verbs and adjectives respecting grammatical and spelling 

rules; 

 Express the experience of a literary text in accordance with one's own reading experience; 

 Read a literary text and explain the features of a literary text; 

 Read literary texts according to your own interest and explain your choice; 

 Express yourself creatively with literary text, and experiences; 

 Extract important data using a variety of age-appropriate sources; 

 Distinguish between electronic media appropriate to the age and interests of students; 

 Distinguish and describe the cultural events he attends and express his opinion about them. 

 

To prepare Literary extracurricular activities, teachers use the basic educational 

outcomes derived from the curriculum for the subject Croatian Language (Odluka o donoġenju 

kurikuluma za nastavni predmet Hrvatski jezik za osnovne ġkole i gimnazije u Republici 

Hrvatskoj, 2019), especially in the field of literature and creativity, as well as interdisciplinary 

topics Personal and social development (Odluka o donoġenju kurikuluma za meĽupredmetnu 

temu Osobni i socijalni razvoj za osnovne i srednje ġkole u Republici Hrvatskoj, 2019), Learn 

how to learn (Odluka o donoġenju kurikuluma za meĽupredmetnu temu Uļiti kako uļiti za 

osnovne i srednje ġkole u Republici Hrvatskoj, 2019), Entrepreneurship (Odluka o donoġenju 

kurikuluma za meĽupredmetnu temu Poduzetniġtvo za osnovne i srednje ġkole u Republici 

Hrvatskoj, 2019), Use of information and communication technology (Odluka o donoġenju 

kurikuluma za meĽupredmetnu temu Uporaba informacijske i komunikacijske tehnologije za 

osnovne i srednje ġkole u Republici Hrvatskoj, 2019). Language competence is developed in 

                                                             
* https://vimeo.com/330852019; https://vimeo.com/329136072, https://vimeo.com/328797515, https://vimeo.com/314787847 
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all subject areas and the mastery of language skills of listening, speaking, reading, writing and 

their interaction is encouraged, as well as the development of vocabulary. 

In contemporary, media world, where children and young people usually communicate 

through short messages it is important to nurture Croatian language in speech and writing and 

to be able to express oneôs own opinion in polite and appropriate manner as well as to recognize 

ill written texts on the Internet which can be misleading.  

 

Extracurricular Activity ï Robotics 

Educational robotics provides an active learning environment and allows learners to 

acquire 21st century skills (Sisman & Kucuk, 2019). Robotics as an extracurricular activity in 

the elementary school Josipovac was offered to students with the aim of developing the STEM 

area. The implementation of the activity requires quality preparation, responsibility and 

creativity of teachers and students, which has resulted in excellent results at the regional, 

national and global levels. Objectives, outcomes and implemented activities are shown in Table 

2, and examples of creative tasks in Robotics can be found on the links in the footnoteÀ. 

 

Table 2 Robotics- aims, learning outcomes and activities 

Aims: 

 Enable the inclusion of robotics, automation and programming in education in primary school age;  

 Adopt appropriate procedural technical-technological knowledge and purposefully and meaningfully 

integrate the acquired knowledge with knowledge from other fields, especially with natural sciences, 

informatics, mathematics and social fields; 

 Improve and develop cognitive, psychomotor, social and communication skills necessary for 

purposeful, safe and socially acceptable use of technique and technology, in accordance with their own 

interests, abilities, preferences and needs; 

 Adopt a systematic and algorithmic way of thinking and acting, as well as computer skills and 

abilities needed to solve technical problems and independently develop, create, present and document a 

technical creation, technology or own activity; 

 Develop the skills needed for self-organized, independent, responsible and active learning and 

advancement in the technical-technological, living and future professional environment; 

 Adopt the knowledge, skills and attitudes needed to make sensible decisions relating to work and 

production, the environment, sustainable development while respecting safety, ethical, economic, 

environmental and cultural principles.  

                                                             
À Creative tasks of the students of the elementary school Josipovac on Robotics: 

https://vimeo.com/271772237, https://vimeo.com/271773568, https://vimeo.com/271773690, https://vimeo.com/271773790, 

https://vimeo.com/271773903, https://vimeo.com/258381320, https://vimeo.com/258381225, https://vimeo.com/258381185, 

https://vimeo.com/258381106, https://vimeo.com/258381068, https://vimeo.com/258380998, https://vimeo.com/247542273, 

https://vimeo.com/247541670, https://vimeo.com/247541619, https://vimeo.com/247541565, https://vimeo.com/247541361, 

https://vimeo.com/247540769, https://vimeo.com/247541726, https://vimeo.com/257200437 
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Activities: 

 Problem solving; 

 Practical work and practice, by building various devices and robots; 

 Assembling models of various machines and creating control programs; 

 Demonstrate the basic principles of robotics by guiding robotic models using computers; 

Learning outcomes: 

 Independently and collaboratively assemble a robotic construction from finished elements and show 

and explain the purpose and mode of operation of the same; 

 Independently represent your own or already assembled robot and present your own assessment of 

the aesthetic and functional value of the same; 

 Describe the means, procedures, materials and mechanisms used to make your own robot; 

 Independently or collaboratively design your own robot program and write a report on your own 

activity and describe the program using a computer; 

 Research and select a ready-made software solution, and study it and describe how to improve and / 

or change the program; 

 Independently and / or collaboratively create a more complex program for ones own robot; 

 Independently organize and use simple hand tools, accessories, instruments, devices and appliances, 

taking into account your own safety and the safety of other participants. 

 

Educational outcomes for Robotics are based on the cross-curricular theme The use of 

information and communication technology (Odluka o donoġenju kurikuluma za 

meĽupredmetnu temu Uporaba informacijske i komunikacijske tehnologije za osnovne i 

srednje ġkole u Republici Hrvatskoj, 2019). Information and communication technology is 

close to children and young people and they accept it with ease. Publishing and sharing content, 

adding your own work, comments and links, searching for information, and serving a variety 

of sources are ways in which they participate in the community and meet their informational, 

social, and cultural needs. In the educational environment, this same technology becomes a 

means of enriching and enabling different learning experiences. Children and young people are 

supported for independent, conscious, creative and responsible learning and the realization of 

educational expectations. Using technology, independently or with the support of teachers and 

parents, they decide where, when and how to learn, which greatly contributes to developing a 

sense of responsibility, self-esteem and digital identity (Odluka o donoġenju kurikuluma za 

meĽupredmetnu temu Uporaba informacijske i komunikacijske tehnologije za osnovne i 

srednje ġkole u Republici Hrvatskoj, 2019). 

Proper use of information and communication technology is one of the prerequisites for 

effective participation and decision-making in the digital age. Teaching and learning supported 

by computers and other digital devices, located in real as well as virtual classrooms and cloud 
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computing, greatly contributes to the development of digital, computer and media literacy of 

children and young people. Therefore, the school environment should enable everyone, 

regardless of the environment they come from, to use modern technology equally. Children and 

young people must show solidarity by helping peers and the community by cooperating, 

communicating and sharing their content, respecting others and their work and protecting 

privacy. Computer programs allow students to express themselves aesthetically, create concept 

maps and overviews, interactive works, drawings and posters, sound recordings, animations 

and films with which they can present themselves and the world around them and what they 

would like to create. Students get the opportunity to express their creativity and innovation by 

presenting their ideas and creating new content, and to express their originality by combining 

and rearranging existing knowledge and content. Using information and communication 

technology, teachers can creatively and innovatively supplement traditional teaching methods, 

tools and aids, more dynamically realize, monitor and evaluate the teaching process and 

individualize the approach to each student (Odluka o donoġenju kurikuluma za meĽupredmetnu 

temu Uporaba informacijske i komunikacijske tehnologije za osnovne i srednje ġkole u 

Republici Hrvatskoj, 2019). 

Therefore, the goals of learning and teaching are to provide students and teachers with 

opportunities in which they will: 

- apply information and communication technology for educational, work and private 

needs; responsibly, morally and safely use information and communication technology; 

effectively communicate and cooperate in the digital environment; critically evaluate and select 

technology; use technology to manage information in the digital environment; create and edit 

new content and express oneself creatively with the help of digital media. 

Achieving the mentioned goals enables the strengthening of basic competencies in a 

way that is interesting to children and young people because it takes place in a digital 

environment close to them. Also, the possibility of applying this topic in all subject curricula, 

its strong emphasis on connecting different areas, subjects and topics provides additional 

opportunities for development for all children and youth (Odluka o donoġenju kurikuluma za 

meĽupredmetnu temu Uporaba informacijske i komunikacijske tehnologije za osnovne i 

srednje ġkole u Republici Hrvatskoj, 2019). 

Learning and teaching Robotics requires the integration of several technical and 

information fields, so appropriate material and technical conditions require lifelong learning of 

leaders of extracurricular activity Robotics to help students develop science literacy, awareness 

of technical and technological impact and interdependence of technology with humanity, 
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society and natural environment (Lapov Padovan, Kovaļeviĺ & Purkoviĺ, 2018). The study 

conducted in Russia (Soboleva, Suvorova, Zenkina & Gerasimova, 2020) found that 

participation in extracurricular activity Robotics, as well as competitions in Robotics, contribute 

to the development of students' research competencies and the formation of critical thinking. 

Robotics helps students develop skills necessary not only for developing psychomotor, 

social and communication skills but also help in preparation for future work place. Creative 

potenial that is developed through this extracurricular activity could be beneficial for creating 

their own path and job opportunities especially with practical work like building their own 

robots. Participating in different competitions on different levels help students see their 

improvement and also meet other students who share the same interests.   

 

Discussion and Conclusion 

In contemporary society, students need more creative activities through which they can 

express themselves and achieve higher level of knowledge and skills in a field that most 

interests them. In this paper two extracurricular activities are presented that are held in 

Josipovac elementary school in Josipovac. First one is the Literary extracurricular activity 

which is important in the world of scarce communication. Students through word games, web 

tools, reading, writing and workshops learn new words, develop their vocabulary and learn how 

to express their opinion in a creative way by respecting grammar rules of Croatian language. 

Second one is Robotics. In this extracurricular activity students develop the skills needed for 

self-organized, independent, responsible and active learning and advancement in technology 

and future professional environment. Both extracurricular activities emphasise life-long 

learning and creativity. 

Extracurricular activities are an important part of the school curriculum because they 

enable all students to spend quality free time under the guidance of a pedagogical expert. The 

choice and quality of extracurricular activities mostly depends on teachers themselves, who 

should listen to the needs of students and enable them to co-construct an open curriculum that 

will meet the needs of students themselves, but also teachers. Since participation in 

extracurricular activities is voluntary and without the pressure of grades, students are not 

hindered during their work, and their freedom, choice, creativity, responsibility, imagination 

and emotions come to the fore and thus put extracurricular activities at the center. 

At the Josipovac Elementary School in Josipovac, as an example of good practice, two 

extracurricular activities stood out in which students are happy to get involved and further 

develop their competencies by discovering new knowledge and from the first school days they 
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are professionally oriented towards their future jobs. Goals, activities and learning outcomes 

show respect for the cognitive, affective and psychomotor domains that intertwine and thus 

educate student as a holistic person whose active participation in extracurricular activities 

helps in self-realization. 
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Abstract 

The Covid 19 pandemic led to an accelerated digitization of the education system, forcing 

teachers and students to increase their use of information and communication technology in 

their daily lives. Some students and teachers found this easy and coped well in the new learning 

environment, but some found it challenging and needed additional help. 

This paper focuses on investigating the relationship between students' performance in earlier 

elementary school subjects and their activity in using Microsoft Teams. Some weak positive 

and negative correlations were found between variables used to describe students' online 

behavior in MS Teams and their prior academic performance. Additionally, association rules 

were created to uncover interesting patterns between these elements. The best rule selected 

showed an association between the great academic success students showed in II. foreign 

language and their great prior success in music and art. 

 

Keywords: primary school students, association rules, e-learning, digital activity, previous 

achievement 

 

Introduction  

The spread of Covid-19 led to the closure of schools and the exclusive use of distance learning 

for instruction. This presented a particular challenge to everyone involved in the education 

system, from teachers and principals to students and their parents. The success of distance 

education depended on the digital literacy of teachers, students and their parents. Due to the 

epidemic, the education system in the Republic of Croatia still combines different teaching 

models, from face-to-face to distance education, depending on the situation. Since there was no 

mandatory platform for distance education, teachers chose the platform depending on their 

competencies. Teaching took place through communication platforms (Viber, Messenger, 

What Ӣs up, Zoom...), email, some of the tools available with Office 365 for Schools (Yammer, 

Teams, etc.) or G Suite for Education (Google Classroom). Some teachers have chosen to teach 
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through Microsoft Teams. This is a digital platform that allows teachers to create a personalized, 

interactive learning environment by connecting apps, content and conversations, enabling the 

individualization of assignments, facilitating communication and collaboration with students 

and colleagues in professional learning communities (Microsoft, 2022). 

Literature Preview 

The impact of distance education on students' academic success and educational outcomes has 

been the focus of many researchers' attention in the last two years. This is supported by 

numerous studies.  

A study conducted by Sokele, Alajbeg, and Brkiĺ (2020) found that distance education can be 

a useful method to complement face-to-face teaching and can also be used as the main method 

in teaching, but with lower achievement success. 

Graham (2021) investigated whether students' participation in online courses affects their 

learning success. The results of a study conducted at nine public universities showed that 

participation in online courses had a positive effect on graduation. The results suggest that the 

positive aspects of online education, in addition to its accessibility and flexibility, are its impact 

on student success and effectiveness (Graham, 2021).  

The meta-analysis of 27 studies examined the impact of online education on student success in 

several countries from 2010 to 2021, and the results showed that "the effect size of online 

education on academic achievement is at a medium level. The results of the heterogeneity test 

of the meta-analysis show that the effect size does not differ in terms of grade level, country, 

online education approaches, and lecture moderators" (Ulum, 2022, pp. 429). This study also 

found that the applications used in online instruction were moderately effective. 

A case study conducted by Lubis and Dasopang (2021) highlighted the most common 

characteristics and challenges that elementary teachers and learners encountered in distance 

education during the COVID -19 pandemic. The results showed that the most common 

opportunities were technological capabilities, increased accessibility to learning, and expanded 

learning references. The main challenges were high cost, unstable Internet network, and 

difficulty in achieving learning objectives (Lubis & Dasopang, 2021). 

Although little research has been conducted, much attention has been paid to predicting student 

performance in education. Namoun and Alshanqiti (2021) conducted a systematic literature 

review to investigate the prediction of student learning outcomes. They used machine learning 
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and data mining models "with a focus on three perspectives, (1) the forms in which learning 

outcomes are predicted, (2) the predictive analytics models developed to forecast student 

learning, and (3) the dominant factors impacting student outcomes" (Namoun & Alshanqiti, 

2021, pp. 1). 

Masangu, Jadhav, and Ajoodha (2021) also used data mining techniques to predict student 

academic success. The authors focused on student engagement, online activity, number of 

hands raised, forum postings, and number of times instructional materials were accessed. The 

Support Vector Machine algorithm is found to be the best at predicting student performance in 

their research. 

There is very little research on the impact of using MS Teams on elementary students' academic 

achievement, and there is almost no research analyzing the impact of prior academic 

achievement on activity in MS Teams during the COVID -19 pandemic. Therefore, the focus 

of this study is to examine the relationships between students' prior performance in elementary 

school subjects and their activity in Microsoft Teams. 

Methodology and results 

The study was conducted in January 2022. The Microsoft Teams application was used to collect 

data on the activity of 101 upper primary school students. Participants in this study and their 

teachers have been using MS Teams as their official tool for communication and online learning 

since the beginning of the 2021/2022 school year. Until then, they did not officially use MS 

Teams to achieve educational goals, but since then they have been using it not only for online 

teaching, but also to enrich regular classroom instruction with the use of information and 

communication technologies.  

Additional data were also collected on the students, such as the grade they were attending, the 

students' academic performance in terms of final course grades from the previous year, and 

overall achievement. Slightly more than a quarter of the students (29.70%) were seventh 

graders. The distribution of students across their classes can be seen in Table 1. 
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Table 1.  

The distribution of students across their classes. 

Class Count 
 

Percent 
 

5 
 

25 24.75 

6 
 

23 22.77 

7 
 

30 29.70 

8 
 

23 22.77 

 

Depending on the type of variable, Pearson's correlation coefficient (r), Fisher's exact test (two-

sided), and Kendall's tau-b (Űb) were used to determine if there was a relationship between the 

variables.  

The Shapiro-Wilk W test for normality was used to test whether the continuous variables for 

which the Pearson's correlation coefficient was used were normally distributed. The results are 

shown in Table 2. 

Table 2.  

Test of normality.  

Variable W 
 

p 
 

number of days of online activity 
 

0.91 .000003 

Posts 
 

0.39 .000000 

Replies 
 

0.72 .000000 

Reactions 
 

0.89 .000001 

 

At a significance level of 0.05, there was a statistically significant, moderately positive 

correlation between the variables number of daysô students were active online and posts (r=.34) 

and the variables number of days and reactions (r=.33). The other Pearsonôs correlation 

coefficient results are shown in Table 3. 

Table 3.  

Pearsonôs correlation results. 

Variable Means 
 

Std. Dev. 
 

Number of days of online activity 
 

Posts 
 

Replies 
 

Reactions 
 

Number of days of online activity 
 

14.05 5.15 1.01 0.34 0.04 0.33 

Posts 
 

1.71 4.62 0.35 1.00 0.17 -0.02 
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Replies 
 

16.38 17.71 0.04 0.17 1.00 -0.07 

Reactions 
 

22.24 17.63 0.33 -0.02 -0.07 1.00 

 

Fisher's two-sided exact test revealed that at the 0.05 level, there was a statistically significant 

relationship between the class attended and previous success in Croatian language (p=.014), art 

(p=.00), and computer science (p=.00). At the same 5% level, there was also a correlation 

between prior success in Croatian language and prior success in art (p=.002), music (p=.001). 

mathematics (p=.00), physical education (p=.00), religious education (p=.00), II foreign 

language (p=.00), and computer science (p=.00). There was also a statistically significant 

relationship (significance level 0.05) between prior achievement in art and prior achievement 

in music (p=.005), I. foreign language (p=.006), mathematics (p=.049), physical education 

(p=.001), religious education (p=.007), and II foreign language (p=.001). At the same level of 

significance, there was a correlation between prior achievement in music and prior achievement 

in: I. foreign language (p=.035), physical education (p=.008), religious education (p=.002), II. 

foreign language (p=.002) and computer science (p=.002). At the same level of significance, 

there was also a statistically significant relationship between prior achievement in first foreign 

language and prior achievement in mathematics (p=.00), physical education (p=.00), religious 

education (p=.00), II. foreign language (p=.000), and computer science (p=.00). There was also 

a statistically significant relationship between prior achievement in mathematics and prior 

achievement in: physical education (p=.008), II. foreign language (p=.002), and computer 

science (p=.000). Then, a significant relationship at 5% significance level was found between 

performance in religious education and performance in physical education (p=.005), II. foreign 

language (p=.00) and computer science (p=.010) and between the performance in Computer 

Science class and: Physical Education class (p=.010) and II. foreign language (p=.008). At the 

same level of significance, there was also a statistically significant relationship between 

achievement in physical education and II foreign language (p=.012). 

At the same significance level of 0.05, Kendall's Tau-b revealed a statistically significant weak 

negative correlation between the variables post and art (Űb=-.213), a very weak negative 

correlation between music and replies (Űb=-.19), a very weak positive correlation between 

religious education and the number of days worked in the MS teams (Űb=.185) and a weak 

negative correlation between religious education and reactions (Űb=-.204), a very weak positive 

correlation between II. foreign language and number of days (Űb=.20) and computer science 

grades and the variable Replies (Űb=.177). 
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Association rules were used as a data mining method to represent some interesting patterns 

occurring between all variables, with minimum rule support set at 60 and rule confidence set at 

80. Twenty rules in the form if... then were extracted and the most interesting rule, the rule with 

the highest lift, was selected. It had a support of 60.40, a confidence of 95.31, and a lift value 

of 1.17 and said: if the final grade from the subject II. foreign language is 5, then the final grade 

from the subject Music is 5 and the final grade from the subject Art is 5. 

 

Conclusion 

With the advent of the COVID -19 pandemic, online education expanded. It is likely that some 

of the information and communication skills acquired, as well as the use of tools such as 

Microsoft Teams, will continue to be used to supplement regular classroom instruction. 

The main objective of this study was to investigate the correlation between students' 

performance in previous elementary school subjects and their activity in using Microsoft 

Teams. To determine this, Pearson's correlation coefficient, Fisher's exact test (two-sided), and 

Kendall's tau-b were used.  

Focusing only on online activity, the results showed a moderate positive correlation between 

the number of days students were active online and their reactions throughout live meetings in 

the form of emojis or likes. The number of days of online student activity also showed a 

correlation with the frequency with which they posted something to MS Teams. When looking 

at the association between variables related to online activity and variables describing past 

success, some negative correlations were found. For example, the number of posts an individual 

student posted was negatively correlated with achievement in art, the number of student 

reactions to other students' posts or massages was negatively correlated with achievement in 

religious education, while the number of reply massages was negatively correlated with 

achievement in music. 

The best association rules revealed that students who had excellent prior achievement in II. 

foreign language showed also excellent performance in music and art.  Educators could benefit 

from this uncovered hidden knowledge in such a way that it can guide them in adapting their 

teaching methods, which could have a great impact on increasing student achievement not only 

in terms of online teaching. 
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The limitations of this study are related to the sample size. Therefore, it is suggested to increase 

the number of respondents in future studies and to include more data mining methods that could 

reveal additional hidden knowledge. 
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Abstract 

The utilizing of virtual rooms is one of the options for conducting distance learning foreign 

languages during a pandemic. The formation of communicative competence of future ship 

engineers is impossible without the fact that they should speak English during the lesson (it 

means for about 80% of the time from the whole lesson). In organizing of such distance classes, 

the BigBlueButton service allows us not only to conduct a video conference, but also: enrich 

the learning experience with screen-sharing (show a screen or video from an external source, 

upload a document of any format (including presentation) and virtual whiteboard features: keep 

general notes, write / draw / sketch on a whiteboard, record videoconf. Also virtual classroom 

allows for instant feedback, direct teacher-student interaction, and engaging activities to 

increase motivation and active participation. And one more plus the period of time is unlimited. 

Students can connect to virtual classroom platforms from any device that can connect to the 

Internet and they should have an official registered account in the Moodle. Conference is 

automatically displayed in the schedule. The research also describes other advantages of using 

BigBlueButton, which is integrated into the LMS Moodle of the establishment. We came to the 

conclusion that the use of this has a positive effect on the formation of the computer competence 

of future ship engineers. In our next researches, it is planned to analyze the influence of self-

study platforms on the formation of the competence of future seafarers.  

 

Keywords: ship engineers, communicative competence, Moodle, BigBlueButton, virtual 

classroom 
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Introduction  

The development of computer network Internet has opened new opportunities in 

upgrading world educational system. By reason of, the most part of the time modern people 

spend communicating online. Taking into account of today`s reality it would be a little bit in 

hindsight to ignore this fact when deciding on the issue of studying. Online education becomes 

more and more essential and relevant direction when choosing the forms of studying nowadays. 

It is reflected both in the technical equipment of educational establishments, their access to 

world information resources, and in the use of new types, methods and forms of education 

focused on the active cognitive activity of students. Thanks to the means of new information 

and communication technologies, such form of the lesson as a virtual one has appeared.  

The positive side in traditional system of studying is visual and emotional contact of the 

teacher with the student through which the material is learned much easier and more efficiently. 

Today in the Internet we can find different forms of education in which such communications 

are not expected between the participants (because of videos, courses, trainings with 

instructors). Modern conditions allow us to use and combine traditional forms with new 

technologies in distance learning. 

The objective of our study is to analyze the use of distance classes using BigBlueButton 

service in order to formate communicative competence of future ship engineers. 

 

Analyze of recent research 

Virtual classrooms as main source of studying at higher education institution was 

examined by many scientins namely Maarif S., Maarif S.,Umam K.,Soebagyo J.,Pradipta T.R., 

Sengupta S., Nguyen T.-H., Nguyen T.-H.,Tran D.-N., Tran D.-N.,Vo D.-L., Vo D.-L., Mai V.-

H., Mai V.-H.,Dao X.-Q. and others. 

In their research on mathematics virtual classroom practice at the university Maarif S., 

Maarif S.,Umam K.,Soebagyo J. and Pradipta T.R. proved positive impact of virtual classrooms 

at the studentôs motivation to study, to work in teams, etc. (Maarif et al., 2022; Diahyleva et al., 

2020). 

Sengupta S. investigated the impact of online studying at India. The challenge while 

COVID-19 pandemic there was to choose the most usefull resourses for conducting online 

classes (Sengupta, 2022). 

Smart universities which use AI including virtual assistant robot were described by 

Nguyen T.-H., Nguyen T.-H.,Tran D.-N., Tran D.-N.,Vo D.-L., Vo D.-L., Mai V.-H., Mai V.-
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H. and Dao X.-Q. The benefits of virtual classrooms use there were in the reduce of workload 

and enhancement of the effect in teaching and studying (Nguyen et al., 2022). 

BigBlueButton as a resourse to conduct online classes were the object of the research 

of following investigators: Belenko V.A., Serebrovsky V.V., Nemtsev S.N., Klepikova A.G., 

Geislinger R., Milde B., Baumann T., Biemann C. and others. 

To check the efficiency of a university video conferencing system Belenko V.A., 

Serebrovsky V.V., Nemtsev S.N. and Klepikova A.G. described BigBlueButton and the 

Scalelite balancer. Both systems were used at National Research University "BelSU" to provide 

synchronous online classes. The benefits of their use were listed in the research (Belenko et al., 

2021). 

Geislinger R., Milde B., Baumann T. and Biemann C. investigated the software of 

BigBlueButton. They also created a plugin which improves studying process. 

Despite substantial range of studies on BigBlueButton plugin on LMS MOODLE at 

universities a number of questions on its use to form communicative competence of future ship 

engineers havenôt been fully answered. In our opinion these questions are of greate interest. 

 

Results 

The backbone of virtual classes is to make the lesson interactive and to receive feedback 

opportunely. The training takes place under the teacher`s supervision face to face with students. 

It has much advantages and benefits among the other forms of education: it is easy to 

use; active participation of each student; online board (which can have advanced functionality 

through which one can create diagrams, draw shapes, write texts, download educational 

materials in different formats, broadcast video and audio material); the possibility to record the 

lesson (in any time students can repeat the material). 

Online education is not only the webinar or training where the students can passively 

observe what is happening. Everyone is involved in educational process and takes active part 

in what is happening. The teacher can monitor every one and involve in discussion of the topic. 

Such form of education encourages the students to interact with each other and with the teacher. 

The activities can be made in groups or individually and teacher can assess them. 

The COVID-19 pandemic stimulate the transition to a new format of education. As 

technology continues to transform all areas of life, teaching and online learning poses new 

challenges for both educators and students. The question of finding the resource during online 

education was arised. The source that should allow organizing of online education and meet all 

our requirements. We have gone through a lot of services such as Edmodo, Zoom, Google 
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Classroom, iSpring Learn, ATutor, but the only one that met the requirements for the training 

of marine specialists became BigBlueButton (Han, 2018). 

It is a global teaching platform and a web conferencing system designed for online 

learning. BigBlueButton also exists as a plugin that can be integrated with Moodle? which 

makes it a particularly interesting tool for those who use this platform. Educators appreciate the 

intuitive nature of the BigBlueButtonôs feature set, including tools that make it easier for 

teachers to focus students on the lesson. BigBlueButton offers a veritable virtual classroom and 

allows users: 

¶ to upload documents: easy presentation upload with the support for PDF, text, 

images and Microsoft PowerPoint, Word, and Excel documents; 

¶ to use whiteboard annotation of slides for highlighting content; 

¶ to hold breakout rooms to get students engaged in collaborative learning; 

¶ easy group polling that encaurage more student engagement ; 

¶ to share video options: low, medium, and high-resolution video options that serve 

all levels of WIFI bandwidth; 

¶ to use public and private chat; 

¶ to share notes for easier group collaboration;  

¶ easy, intuitive screen sharing that keep students engaged; 

¶ a hand rising feature; 

¶ student feedback through the use of emojis; 

¶ the ability to easily share video links within the main presentation area and 

playback is controlled by the instructor. 

This service has pros and cons. Advantages of BigBlueButton are the following: 

¶ the best open source software for video conferencing which contains all features 

having in paid software; 

¶ very easy to set , implement and has very simple view help anyone to manage it; 

¶ a flash player HTML5 with excellent sound, video and great presentational 

features (if you have a stable internet connection); 

¶ perfect for teaching, explaining, giving lectures (Reyes Mogoll·n et al., 2018). 

There are also disadvantages while using Big BlueButton: 

¶ it is possible to host not more than 100 participants; 

¶ the recording can start to fail and some times the conferences got wrong; 
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¶ it is impossible to upload more than one file; 

¶ it has a horrible tendency to freeze up and distort video; 

¶ some IOS users won't hear anything if they join in a listen-only mode; 

¶ it has the limited screen for presentation (Faye et al., 2018; Vasconcelos et al., 2017). 

In order to invite students (participants) to the conference educator can copy the link 

and send it to participants of the video meetings among the available means of communication 

e.g. e-mail, instant messengers, sms, etc. According to the time students enter the link address 

in the address bar of their browser, and enter a video meeting or use a button on their page. 

Meeting organizer`s (teacher) permission login is not required. It is comfortable especially 

when the lesson is started but some students are late. In such way the teacher doesn`t abstract 

himself from the lecture, explaining of the new material, interviewing, practical task, etc. The 

teacher can use the management tools to download presentation (or delete it) and set up its 

demonstration. Communication with the participants takes place in the video mode or in the 

chat mode. The video meeting organizer (teacher) can delete any participant, make host or send 

him a private message (Cherniavskyi et al., 2020).  

The Moodle plagin BigBlueButton provides the possibility as a synchronous 

communication between participants in the educational process. For example: 

¶ student and teacher can see the same page of the e-textbook; 

¶ the teacher at his own discretion can play and stop video and audio materials of the 

lesson for the student; 

¶ also the educator can monitor the real time exercise; 

¶ the teacher can get feedback. 

Mix up your activities to keep things interesting. Just because youôre online, it doesnôt 

mean students canôt collaborate. Many platforms allow you to put students in pairs or groups 

to work together in designated chat rooms. As a teacher, you can drop in and out of these rooms 

to monitor how things are going, and give feedback just as you would in a regular class. The 

example is given below. 
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Figure 1 

Maritime English online lesson for future ship engineers on BigBlueButton plugin of LMS 

Moodle. 

 

Conclusions 

In our country online education is on the rise nowadays. It is comfortable not only for 

the teacher but for the students too. Also, it breaks our barriers which can be offline. Moreover, 

due to Covid-19, online education solves the problem of the safety of the teacher and the 

students. Excessive online education is difficult to withstand for both students and teachers. But 

the transition to distance learning requires restructuring of educational approaches from the 

teacher`s side: instead of reading -  use research, instead of control ï use challenges. And from 

the students` side, distance learning also requires other skills ï like self-organization. 

Unfortunatelly, students have no motivation to study, that is why all material should be 

explained in the most available and systematic way, because students usually master the 

material themselves longer than under the guidance of a teacher. It is better to involve different 

learning formats at the same time: for example, offer students several options for homework 

(make an edvertisement, or a project). It is important to gather feedback: this way the educators 

will understand which activities students like and which are effective, and, on the contrary, 

which reduce the desire to study. Distance learning can get acquainted with new learning 
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technologies, learn to allocate time correctly, make education inclusive and accessible for 

learners and develop an individual approach for each students. 

Distance education has allowed to crystallize new approaches to the educational 

process. It is a new opportunity, but not a limitation. The main thing is to study how to use them 

correctly. 

In our next researches, it is planned to analyze the influence of self-study platforms on 

the formation of the competence of future seafarers. 
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Abstract 

 

Globalization and rapid changes in society also require adjustments in the field of science and 

education. These new changes bring a number of innovations in the field of education. One of 

them is certainly a global pandemic of the corona virus (COVID-19). Until then, no one had 

any idea how much an unknown virus would change the world. Changes were necessary in all 

aspects of life, including the education sector. Students, teachers and parents were exposed to 

the changes. The previous form of learning and education had to adapt to the new situation. 

This paper will show how the students have adapted to cope with the new teaching model, 

which Information and communications technology (ICT technology) was used in everyday 

school obligations, what are their experiences with virtual teaching and classrooms, what are 

the advantages and disadvantages of online learning/teaching, etc. In the conducted 

questionnaire on a sample of 99 students, the obtained results give only an insight into the 

students' attitudes about online teaching. All classes were conducted through the Microsoft 

Office Teams (MO Teams) platform and virtual channels. Most students and teachers were 

introduced to this platform for the first time, as well as many other online tools. The paper will 

show how the School of Economics and Administration Osijek organized classes in a virtual 

environment and how the educational process runs smoothly using ICT technology. ICT 

technology has globally "taken over" the world and entered our daily routine, because without 

it, education in a pandemic would not be possible. 

 

Keywords: education, ICT technology, pandemic, students, virtual teaching 

1. Introduction 

The pandemic caused by the Covid-19 virus in early 2020 significantly affected 

everyday private and business life. Drastic changes also directly affect the use of free time, 

travel, grocery shopping, going to the doctor, but also the education system. In March of the 
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same year, educational institutions (kindergartens, primary schools, secondary schools and 

faculties) in the Republic of Croatia were closed, and distance learning took place via the 

Internet. Although such a change was extremely stressful and complex, it is important to 

emphasize that the education system has not stopped, but has only adapted to the new situation. 

The mail goal of the research is to examine students' attitudes about online teaching. 

2. The beginning of the pandemic and impact on the education system 

In early 2020, a pandemic caused by the Covid-19 virus (SARS-CoV-2 virus) began. 

The source of the infection was the Chinese city of Wuhan, the infection soon spread throughout 

the world, including to the Republic of Croatia, according to Skitareliĺ, Dģelalija and Skitareliĺ 

(2020). 

All this lead to the complete suspension of work in many areas of life. Factories were 

temporarily closed, private crafts, medium and large companies, restaurants, government 

services, educational institutions, etc. were being closed, according to Regionalni ured 

UNICEF-a za Europu i Centralnu Aziju (2020). 

The relevance and importance of this topic is proven by the fact that the International 

Association for the Evaluation of Educational Achievement (IEA) and United Nations 

Educational, Scientific and Cultural Organization (UNESCO) together with the Joint Research 

Center of the European Commission launched a study in 2020 in 11 countries to assess the 

impact of the pandemic on primary school education, according to Meinck, Fraillon and 

Strietholt (2022). How much the pandemic has had an impact on the education system around 

the world is perhaps best shown by the official UNESCO website, which provides data that 

tracks and shows the number of schools closed globally over time. Thus, it is evident that the 

worst situation was recorded on April 20, 2020, when educational institutions were closed in 

151 countries around the world. This directly affected 1.291 billion pupils and students, and in 

percentage this amounts to 81.8% of all pupils and students in the world. By comparison, in 

November 2021, schools were closed in only 9 countries around the world and this affected 38 

million pupils and students or 2.4% of all pupils and students in the world, accordind to 

UNESCO - Education: From disrupstion to recovery (2022). 

3. Online teaching in Croatia 

In March of the same year, all educational institutions switched to online teaching and 

this form of teaching took place until the end of the 2019/2020 school year. The beginning of 
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online teaching was marked by the disorientation and disorganization of the entire system, 

which was experiencing numerous technical difficulties, according to Tonkoviĺ, Pongraļiĺ and 

Vrsaloviĺ (2020). In order for the whole system to function better, mutual cooperation between 

educational institutions, the Ministry of Science and Education, state education agencies, 

counties (founders of secondary schools), cities (founders of primary schools) and Croatian 

Academic and Research Network (CARNET) (technical support) was necessary. A big problem 

in some schools was the technical equipment as a basic requirement for online classes, but also 

the equipment for teachers and students who did not have access to computers or the Internet. 

The method of conducting online classes was not precisely defined, so schools 

organized online classes depending on their abilities. Some schools have used various digital 

tools such as Zoom, Microsoft Office software package, social networks (e.g. Facebook), 

Yammer, Google Classroom, Microsoft Teams, Viber / WhatsApp groups, etc. For the purpose 

of uninterrupted teaching process, educational content is broadcast daily for lower grades of 

primary schools via national TV programs, and a number of educational content (videos, 

presentations, exercises) is available to upper grades of primary schools and secondary schools 

on the website of the Ministry of Science and Education, and other educational agencies. Also, 

the upper grades of primary school also had video lectures online or via Croatian Radio and 

Television (content available on the website: https://skolazazivot.hr/raspored/). 

The state matura (graduation) exam was held in June, but the calendar of exams was 

minimally changed and adjusted to the new situation. Thus, the implementation of individual 

exams (e.g. Mathematics or the Croatian language) took place over two days in order to meet 

all epidemiological conditions according to the recommendations and guidelines of the Croatian 

Institute of Public Health, according to Ġtiglec (2021). 

All extracurricular activities such as professional visits, trainings, seminars or multi-day 

study trips were canceled and did not take place. 

4. Advantages and disadvantages of online teaching 

Life changes do not necessarily have to be negative, therefore we can observe online 

teaching through its many disadvantages, but also through the advatages. 

One of the biggest shortcomings proved to be limited social contact, which significantly 

affected the interpersonal relationships of students, but also employees of educational 

institutions. Although online classes were organized, they were somewhat less attended (less 

concentration and focus on the teacher). Given that many students do not have adequate 

https://skolazazivot.hr/raspored/
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Information Technology (IT) equipment, there were a number of technical difficulties in joining 

online classes, and thus it can be concluded that not all students had equal learning conditions, 

which must be the foundation of the entire educational process. Such organized distance 

learning makes it difficult to control the studentsô work, but also makes it significantly more 

difficult to evaluate student achievement. It should be noted that some subjects (eg Mathematics 

or Accounting) were much more difficult to adapt to online teaching compared to subjects that 

are exclusively theoretical in content. 

The advantages of online teaching include encouraging students to work independently, 

developing critical thinking and better organization of working time. Learning and 

communicating in the online environment was a great novelty for all students, but it can also 

be seen as an excellent preparation for future employment because online business meetings 

and distance business are increasingly being organized in the business world. Through online 

teaching, students and teachers used a number of digital tools and thus expanded their computer 

knowledge. A big change has also happened to teachers organizing lessons, who are becoming 

much more creative, flexible and relaxed in the online environment due to the way they 

communicate. 

Research methodology 

For the purposes of writing this article, a primary survey was conducted during October 

and November 2021. The research was conducted through Google Forms, a total of 99 students 

of 2nd, 3rd and 4th grade of the School of Economics and Administration Osijek participated. 

The survey questionnaire was completely anonymous in order to obtain relevant and reliable 

data. 

Research results 

The research included 22% second grade students, 20% third grade students and 58% 

fourth grade students (Figure 1). First graders did not complete the survey because they had just 

started secondary school and were not part of our online classes. 
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Figure 1  

Student grades 

 

 If we observe the sample of respondents by gender, it can be seen that 63% of female 

students and 37% of male students participated in the research (Figure 2). 

Figure 2  

Student gender 

 

 Students were asked to write the marks they achieved. 15% of students achieved 

excellent results, 54% of students completed the transition class with very good results, 27% of 

students completed the class with good results, 1% of students had sufficient success, and 3 % 

of students repeated the previous grade because they were graded negative (Figure 3).  
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Figure 3  

Success at the end of the previous grade (grade point average) 

 

 We were interested in how much the students actually liked or disliked online classes. 

The results showed that only 10% of students believe that online teaching is better than live 

teaching, 31% of students could not decide, and as many as 59% of students believe that online 

teaching is a worse form of teaching than classical live teaching (Figure 4). 

Figure 4  

Online teaching is better than live teaching. 

 

 Given the change in the teaching process, we were interested in what exactly students 

are missing during online classes. Thus, 29% of students pointed out that they lack socializing 

with friends, 24% stated that during live teaching there is much better interpretation of the 

teaching content, better communication with the teacher is missing in 18% of students, as well 

as face-to-face teaching (13% of students). Interestingly, 16% of students believe that they 

would learn a lot more and work better if classes were held "normally" on school premises, and 

not via the Internet (Figure 5). 
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Figure 5  

What the students miss the most during online classes (multiple answers were possible). 

 

  

 If students could choose independently, as many as 66% of them would opt for face-to 

face teaching at school, and 34% of students would prefer to continue having online classes 

(Figure 6). 

Figure 6  

If students could, they would choose 

 

 

 Given that it is much more difficult for the teachers to control and supervise the adoption 

of the teaching content in online teaching, it is to be expected that students will do other things 

while attending online classes. Thus, 28% of students stated that they carefully followed the 

lessons and instructions of the teacher, but also that they occasionally used a mobile phone 

during the lesson. 16% of students said that they regularly communicated (did not follow the 
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teaching process) with other people in the class during classes. In 10% of cases, students only 

joined the video call and were not available at the computer. It is also surprising that 9% of 

students watched movies or series during classes and even played video games (Figure 7). 

Figure 7  

What students did during online classes (multiple answers were possible) 

 

 The research showed that teachers were not always ready to cooperate, so in 33% of 

cases the teachers did not even turn on the camera on the computer so that students could see 

them during online classes, while in 67% of cases they did (Figure 8). 

Figure 8  

During online classes, the teachers had the camera on 

 

 Student feedback on fatigue after online or live classes is also important. According to 

the collected data, 57% of students feel more tired after live classes, and 43% of students are 

more tired after online classes (Figure 9). 

Figure 9  
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The students felt more tired after. 

 

 The data shows all the advantages and disadvantages of online teaching. It is evident 

that students are characterized by a certain amount of irresponsibility, given that teachers find 

it much more difficult to monitor their progress and learning through video calls. However, 

students are aware that online teaching cannot replace social contact, the quality of the teaching 

process that takes place live in the school and two-way communication between teachers and 

students in the classroom. 

Conclusion 

The Covid-19 pandemic has brought great changes in our lives, as well as in the lives 

of students, teachers, professors and other educators. The changes came suddenly and 

unexpectedly, and were very drastic in terms of schools closing and moving to online teaching. 

Each educational institution has created a teaching process according to its capabilities, needs 

and desires, all in the interest of the students themselves. A large number of teachers and 

students were not prepared for the upcoming changes in the field of education and had to make 

changes in their way of teaching, learning and work habits. Teachers and students encountered 

new teaching methods that they had not used before, they had to adapt to new e-teaching tools, 

students were introduced to until now unknown platforms and e-communication. During the 

pandemic, all educators had to adjust their way of teaching and adapt to the new situation. 

The School of Economics and Administration Osijek had the same difficulties, and after 

a period of adjustment, it created online classes through MS Teams. This form of teaching has 

its advantages and disadvantages, as shown by the results of research. When we talk about the 

shortcomings of teaching and maintaining the teaching process during a pandemic, almost 

everyone will point out the lack of communication. There is no substitute for face-to-face 

communication and the "living word", which is the best way to teach. But when an unforeseen 
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situation occurs, such as the Covid-19 pandemic, there must be ways to adapt, and we all need 

to be flexible. Our teachers and students quickly mastered online communication and tried to 

adapt and adopt the teaching content with various online tools. The advantages of online 

teaching include learning and teaching new online tools, critical thinking and exploring the 

online "world". Learning in an online environment is certainly a challenge for both the students 

and teachers. Following the new trends in the field of education, we will probably have to 

continue using new teaching technologies in the future and maintain a part of the teaching 

process through online platforms and online tools. Knowledge and education need to be created 

for the future, so the pandemic was a kind of preparation for such education. New generations 

of students require new teaching methods, and it is extremely important to adapt the entire 

educational system. 

The biggest limitations of this research are the relatively small sample of respondents 

and the smaller volume of questions. Also, the research covered only one high school and its 

online classes. For more relevant and reliable results, the research should be conducted in the 

area of the city of Osijek. Teachers and professional associates of schools should also be 

included in the research. 
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Abstract 

Globalization and technological progress and social and economic changes have led to intensive 

online communication as well as new e-study programs in the new e-learning environment. In 

addition, the new extraordinary circumstances caused by the Covid-19 pandemic have led to 

the social isolation of the entire population, changed the teaching process, led to new 

experiences of studentsô learning and teaching. In higher education, these circumstances have 

changed the teaching process and led to changed conditions of study in the material and social 

environment. The paper discusses students' attitudes towards the new conditions of study in 

Osijek, Zadar and Slavonski Brod, which are reflected in student satisfaction and workload, 

their digital skills and student expectations. There are more and more online study programs, 

but it should be noted that the specificity of the study of Early and Preschool Education is the 

need for direct participation in the educational process of the curriculum of early and preschool 

education. The participation of students in the educational process is an integral part of 

methodological exercises and professional practice, and is reflected in the acquisition of 

professional competencies and application in direct educational work with preschool children 

and cannot be neglected. 

 

Keywords: Covid-19 pandemic, digital competencies, e-teaching, students of early and 

preschool education, study conditions. 

 

Introduction  

At the beginning of 2020, Europe and the world were hit by the Covid-19 pandemic. 

The Government of the Republic of Croatia adopted a Decision to suspend teaching in higher 

education, secondary and primary schools and regular work of preschool education institutions 

and the establishment of distance learning (2020) and Additional instructions with the 

suspension of higher education (2020). Educational institutions at all levels of the education 
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system have established and implemented new technological solutions. It was necessary to 

ensure the continuity of teaching, information systems and applications as well as systems with 

information content important for the educational process and organize the implementation of 

the educational process, emphasizing the expectations of participants and the frequency of 

communication between them. Back in 2000, Russel conducted several hundred studies 

comparing traditional and distance learning and concluded that learning outcomes can be 

achieved equally successfully in distance learning (Simonson et al., 2006), which should have 

encouraged all participants in education processes in new learning and studying conditions. 

Digital competencies of teachers and students 

According to the European Parliament and the Council of the European Union (2006), 

digital competences include the secure use of information and communication technology for 

business, entertainment and communication purposes. These include digital skills and the use 

of word processing applications, spreadsheets, the use of databases, the storage and preservation 

of data and the protection against the dangers of the Internet. Undoubtedly, the advantages of 

digital technology and its application in teaching are visible, but it implies their rational 

application, digital competencies of teachers and professional development of all users of 

advanced technologies. 

Getting to know modern information and communication technology provides students 

with essential knowledge of digital media, their capabilities, usability in everyday life, 

developing critical thinking skills, recognizing and applying quality content (Mlinareviĺ et al., 

2015). 

Online learning and students 

The teaching process has been improved by the use of digital media in teaching, which 

enables individualization, research learning, collaborative learning and game learning 

(Matijeviĺ & Topolovļan, 2017). Teaching technology contributes to the dynamics and 

modernity of the teaching process, and teaching focuses not only on the use of more 

applications, but also on the benefits of online applications for students. The Organization for 

Economic Cooperation and Development (2020) cites the lack of computer equipment for 

students as one of the problems in the implementation of distance learning, as well as the need 

to improve computer conditions in educational institutions. 

The results of the study involving students from different universities show that students 

prefer traditional teaching, some students had difficulty adjusting to distance learning, and the 

most difficult was concentrating on online teaching from home and reconciling personal and 

educational commitments (Aguilera-Hermida, 2020). In the same research, students cite 
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financial challenges, lack of socialization and communication. A study conducted in India 

examining the impact of the Covid-19 pandemic on education shows that the impact is negative 

and leads to disruptions in student learning as well as taking exams, and there are increased 

obligations to better understand teaching materials (Gupta & Gupta, 2020). There are also 

positive impacts of the Covida-19 pandemic on education in research on a New Zealand campus 

where students enjoyed, accepted well and felt that their autonomy and enjoyment of learning 

increased (Samarasinghe & Piri, 2020). From several of these studies, conflicting results can be 

observed where satisfaction, dissatisfaction or workload and 

difficulties of students are expressed. 

Educators' training includes scientific and professional education conducted through 

lectures, seminars, exercises and professional-pedagogical practice of students where students 

acquire competencies (knowledge, abilities, pedagogical, psychological and didactic-

methodological skills and attitudes). Practical classes, i.e. exercises and professional-

pedagogical practice in kindergartens have an impact on the future professional development 

of students because it gives them the opportunity to improve and upgrade their theoretical 

knowledge about children of early and preschool age, i.e. to connect direct practical work with 

theory because students learn through their own experience and activities. In this way, they 

discover how skilled they are in leading the group and in establishing contacts (Hmelak & 

Lepiļnik-Vodopivec, 2012). It should be noted that this type of teaching was absent at the time 

of the Covid-19 pandemic, which is immeasurable for their future profession of educators 

because in this way they improve their competencies. 

The paper presents the research methodology of student assessment of satisfaction with 

technological study conditions, digital competencies and teaching, and the advantages of new 

forms of teaching and learning. 

Research Methodology 

The aim of the research was to examine the attitudes of students of early and preschool 

education from three Croatian universities (Osijek, Zadar and Slavonski Brod) towards online 

study conditions. In accordance with the stated goal of the research, three hypotheses were set:  

H1. Students are satisfied with the conditions of studying in an online environment.  

H2. There is no difference in student satisfaction with online study in Osijek, Zadar and 

Slavonski Brod.  

H3. Part-time students are more satisfied with the conditions of online study. 
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The research was conducted during the academic year 2020/2021. Total of 207 third-

year undergraduate students of Early and Preschool Education from the Universities of Osijek, 

Zadar and Slavonski Brod, 2 (1.0%) male and 205 (99.0%) female students participated in the 

research. According to the participation of students in the research, 85 (41.1%) students were 

from Zadar, 69 (33.3%) students from Osijek and 53 (25.6%) students from Slavonski Brod. 

According to the type of study, 80 (38.6%) students are in full-time study and 127 

(61.4%) in part-time study. For the purpose of the research, a questionnaire was created 

consisting of 27 questions divided into 5 areas. The first part of the questionnaire referred to 

the socio-demographic data of respondents, the second part examined the technological 

conditions of studying in an online environment, the third part self-assessment of digital 

competencies of students, the fourth satisfaction with teaching, and the fifth part highlighted 

the benefits of online study. The questionnaire was available in digital form, was anonymous 

and was filled in voluntarily. A reliability analysis was carried out on the questionnaire 

comprising 27 items. Cronbach's alpha showed the questionnaire to reach highly acceptable 

reliability, Ŭ = 0.904. 

 

Research results  

For the purposes of this paper, the results of research with significantly higher or lowest 

values are presented, i.e. studentsô self-assessment of satisfaction (dissatisfaction) with study 

conditions.  

The criteria that make up the variable technological conditions of studying in an online 

environment are visible in Figure 1. Students used the Likert scale from 1 to 5 to self-assess 

their satisfaction with these conditions.  

Most students, 134 (64.7%) expressed significant satisfaction with the Internet access, 

as shown in Figure 1. 
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Figure 1 

Students' attitudes about satisfaction with the technological conditions of studying 

 

Students assessed their digital competencies by the criteria seen in Figure 2. Students 

rated significantly better (67.6%) coping in using applications (chat, mail and others) for online 

communication than using learning platforms (Big Blue Button, Microsoft Teams, Microsoft 

Meet). 

 

Figure 2 

Self-assessment of digital competencies of students 

 

Satisfaction with teaching was assessed by criteria: lectures, seminars, exercises, 

mentoring, consultations. Figure 3 shows that only 21.1% of students are satisfied with the 

lectures, and 21.3% of students are satisfied with the exercises through the applications used in 

teaching. 

The advantages of online study were assessed through the criteria: spatial accessibility 

to study, time availability to study, comfort of working from home, work at your own pace, 

availability of study program content, raising the level of digital competencies and flexibility 

of teaching. Students are significantly most satisfied with the comfort of working from home 

(47.3% of students), improving their digital competencies (46.9% of students) and flexibility 

of teaching (40.1% of students). 
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Figure 3 

Students' attitudes about the quality of teaching  

 

Results of T-test and Anova test for independent samples 

Table 3 

Judging the level of student satisfaction with studying in relation to the place of study 

Student satisfaction 

with studying 
Place of study N m SD t p * 

Technological 

conditions of study 

Osijek 

Sl. Brod 

69 

53 

4,242 

3,971 

,651 

,723 
2,164 ,032 

Digital competences Osijek 

Sl. Brod 

69 

53 

4,449 

4,155 

,614 

,639 
2, 569 ,011 

Satisfaction with 

teaching 

Osijek 

Sl. Brod 

69 

53 

4,014 

3,406 

,695 

,770 
4,566 ,000 

Satisfaction with 

teaching 

Osijek 

Zadar 

69 

85 

4,014 

3,726 

,695 

,768 
2,410 ,029 

Benefits of online 

studying 

Osijek 

Sl. Brod 

69 

53 

4,087 

3,614 

,693 

,708 
3,696 ,000 

Benefits of online 

studying 

Osijek 

Zadar 

69 

85 

4,087 

3,835 

,693 

,717 
2,198 ,029 

Note: *p<, 05 

Table 3 shows the differences in satisfaction with studying in relation to the place of 

study and a statistically significant difference in relation to the place of study and satisfaction 

with studying in the variables technological conditions of study, digital competencies of 

students, satisfaction with teaching and benefits of online study. Namely, students in Osijek are 

significantly most satisfied with the technological conditions of study compared to the surveyed 

students in Slavonski Brod (t = 2,164, p =, 032), as well as digital competencies (t = 2,569, p 

=, 011) and it is concluded that students have better conditions for online teaching in Osijek. 

To examine the correlation between the variables University and study satisfaction, the Anova 

test analysis was performed. One-way analysis of Anova variance shows a high positive 

correlation between the variables satisfaction with teaching and place of study (F = 9,990, p =, 
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000). There was a statistically significant difference between the place of study and satisfaction 

with teaching (P =, 000). Students from Osijek again show greater satisfaction with teaching 

than students from Slavonski Brod (t = 4,566, p =, 000), and students from Zadar (t = 2,410, p 

=, 029).  Anova shows the existence of a positive correlation between the variables of evaluation 

of teaching and place of study (F = 6,305, p =, 002). Anova also confirmed the existence of a 

positive correlation between the variables of online study advantage and place of study (F = 

6.797, p = .001). Students from Osijek are more satisfied with the benefits of online study than 

students from Slavonski Brod (t = 3,696, p =, 000) and Zadar (t = 2,198, p =, 029). There was 

no statistically significant difference in any variable of study satisfaction and type of study (full-

time, part-time). 

Discussion and implementation 

The results of the research suggest the satisfaction of the surveyed students with the 

technological study conditions and digital competencies in the online environment, which 

confirmed the first hypothesis of the research. The implication is particularly significant 

because responses came from students who had live and online experience. Most of the students 

were networked via the Internet, had a quiet place to study and computers with the necessary 

programs. The importance of a quiet place for learning and teaching from home was especially 

emphasized by the students in the questions about the advantages of online studying.  

The results of the study by Velichov§ et al. (2020) confirmed the assumption that the 

technical equipment students need for online learning is an important factor influencing their 

perception of online learning. Students pointed out that by participating in online classes they 

develop their digital competencies, which consequently depends on the strengthening of 

teachers' digital competencies and the adaptation of applications, didactic methods and 

interaction in teaching. Lasiĺ-Laziĺ et al. (2017) and Kuzminska et al, (2018) conducted similar 

research on studentsô self-assessment of digital competences and according to the results of the 

research concluded that it is important to follow technological trends and they should be 

reflected in the curriculum of the university. Some long-term trends (cloud computing and 

social networking) are partly present in the curriculum, while others, which require significantly 

more technology and financial resources, are still in the initial and experimental stages. Ally 

(2019) states that digital technologies will enable adaptable, flexible and individualized 

learning which will drastically change the role of teachers. They will have to adapt to education 

in the future. Furthermore, students expressed satisfaction with their digital competencies, 

especially the use of applications in teaching for written communication (Gmail, Outlook), 














































































































































































































































































































































































































































































































































































































































